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UR DESIGNS 
sutour PHILOS O 


At FORD MOTOR COMPANY, we've always worked with one basic premise: 


that the design of a car or truck must go beyond how it looks. It’s a simple 
4 


but SOUND PHILOSOPHY that has taken many shapes over the years, from 


the Model T, to the Continental, Taurus, Explorer and Mustang. Resulting 
in cars and trucks that are CELEBRATED FOR THEIR DESIGN, and earning 


Ford Motor Company the distinction of having five of the ten best selling 


vehicles in America today. Consistent with this philosophy, today we are 


АКЕ CONSTANTLY CHANGING 


HY REMAINS THE SAME. 


Ford Designers: Soo Kang, Robert Bauer. 
applying the latest technology and the MOST DETAILED craftsmanship 
to EVERY ASPECT of EVERY AUTOMOBILE we create. By working with 
the automotive industry’s most powerful supercomputer,. our worldwide 


design team are indeed becoming the CRAFTSMEN OF THE FUTURE. 
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QUALITY IS JOB 1 


IBM is a дзей raderna und МооеТуре ana So 
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Gavin just finished his 
epic poem, “The Iceberg, 


the Walrus and the 


Elbow.” 

It took nineteen years 
to complete. 

His publisher said, 
“You are brilliant. You 


are profound. 


You'd rather be a poet 
than a typist. 

Thats why IBM has 
developed Voicélype" 
Dictation Software that 
converts your spoken 
words right into text. 

You talk, your com- 
puter types—up to 100 
words a minute. 

We figure the more 
sophisticated technology 
becomes, the less you 
should be aware of it. 

To talk more about 
dictation software 
for your business, call 
1 800 IBM-3333, ext.G112. 
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67 
High-technology 
hits and misses for 
TV watchers. 


47 

Digital videocas- 
sette camcorder 
is hot in Electron- 


ics Newsfront. 
7 Letters 
12 What'sNew 
Newsfronts 
27  HomeTechnology 
31 Automotive 
37 Computers and 
Software 
World 40  BeyondHere 
Offering untethered, 51 47 Electronics 
unplugged travel, the Fresh or faded? 51 Scienceand 
information skyway is Analysis by laser Technology 
coming soon to a wire- pulse in Science 80 PSFeedback 
less device near you. Newsfront. 81 FYI 
Cover art by Geoff Spear 104 Looking Back 


Founded in 1872 Volume 247 Number 5 
FEATU S 


64 Lean, Mean, and Green Honda’s all-new low- 


12 cost Civic offers quantum-leap improvements in fuel 
What's New: efficiency, emissions, and safety. 
Multipurpose 
saw is king of 67 Essential Technology Guide to TV Go on, 
convenience. be a couch potato. Just be sure you do it in high- 


tech style. Our tech tour tells you how. 


72 The Wing Flies Again An exquisitely restored 
1940s Northrop flying wing is back in the air. It still 
looks like the shape of tomorrow. 


FYI: lowdown on 
how an electric 
car works. 


78 Honey, | Shrunk the Mice! A newly discov- 
ered hormone cuts the weight of obese mice. It may 
hold hope for the nation’s legion of frantic dieters. 


With any luck, there'll 
be leftover turkey. 


WILD TURKEY 


101 proof, real Kentucky. 


To send a gift of Wild Turkey*/101 proof anywhere? call 1-200-BE-THERE. "Except where prohibited. Wild Turkey Kentucky Straight Bourbon Whiskey, 50.5% Alc /Vol (101^) Austin Nichols Distilling Co., Lawrenceburg, KY. © 1995 Austin, Nichols & Co, Inc. 
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From the Editor-in-Chief 
WE HAVE SOMETHING NEW for you in this issue: POPULAR 
SCIENCE'S Essential Technology Guide. This month, the topic is 
television. On a regular basis, we'll be presenting guides that offer 
you a practical, useful look at how technology affects everyday pur- 
suits—from recreational activities, to health and fitness, to personal 


finance. The point is, technology is a major influence in the prod- 


ucts and services that we buy and consume in every aspect of our 
lives. Please let us know what you think and which topics you'd like 
us to cover in the future.—Fred Abatemarco, popscied@aol.com. 


Nuclear-Energy Notes 


NUCLEAR POWER has always been 
clean [“The Nuclear Legacy," Aug.]. 
Almost all of the pollution reduc- 
tions in the control of carbon diox- 
ide emissions proposed by the 
Clinton administration come from 
using nuclear power. Certainly we 
must move forward with plans for 
the disposal of spent nuclear fuel. 
But that should have no impact on 
operating power plants, especially 
if we construct an interim storage 
facility. With more than 100 plants 
operating in the United States and 
about 400 worldwide, the true lega- 
cy of nuclear power is a clean and 
efficient energy source. 
Theodore M. Bessman 
Oak Ridge National Laboratory 
Oak Ridge, Tenn. 


YOU'RE WRONG to claim that no 
one has found a safe, permanent way 
to dispose of nuclear waste. Every 
country with a nuclear-energy pro- 
gram has agreed that nuclear-fuel 
disposal can be done safely using 
geological storage, and all have devel- 
opment programs underway. Major 
scientific groups, including the 
National Academy of Science, have 
endorsed this method. Two other 
inaccuracies: The production of 
electricity from nuclear plants is 


cost competitive with coal-fired gen- 
eration and cheaper than that of oil 
or natural gas. Second, the federal 
government collects one-tenth of one 
cent per kilowatt-hour of electricity 
to dispose of used fuel from nuclear 
plants—not one cent, as you report. 
Philip Bayne 
President, Nuclear Energy Institute 
Washington, D.C. 


Nuclear power looks competitive 
with fossil fuels if you look only at 
the cost of electricity production. 
What makes nuclear power expensive 
is the high cost of meeting safety 
standards. Although many nations 
agree that geologic disposal is the 
way to go, none has completed the 
testing necessary to prove that the 
idea works.—Dawn Stover 


Nothing to Lose 


YOU REPORT a cure of acrophobia— 
fear of heights—with virtual reality 
in Electronics Newsfront [Aug.]. But 
I don't think the technique will help 
with that many phobias, since there 
is no actual danger of being injured. 
I could fly a simulated airplane right 
at the ground without fear—but if 
my commercial flight did that, I 
would be more than unhappy. 
Robert Palmer 
Bobby159@aol.com 
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HOW TO CONTACT US 


Address: 2 Park Ave., New York NY 10016 
Fax: 212-481-8062 


ARTICLE INQUIRIES 

We have listed the city and state for 
companies mentioned in our articles. 
For further assistance 

E-mail: PSReader(2aol.com 

Phone: 212-779-5341 


LETTERS 

Comments may be edited for space 
and clarity. We regret that we cannot 
answer unpublished letters 

E-mail: PSLetters@aol.com 


QUESTIONS FOR FYI 

We answer your questions in the Ask 
Popular Science section of FYI. Only 
letters for publication can be answered 
E-mail: AskPopSci@aol.com 


SUBSCRIPTION INQUIRIES 

For subscription or delivery problems, 
or change of address 

Call in the U.S.: 1-800-289-9399 
Call outside of the U.S.: 
515-247-7500 (ask for Popular 
Science Subscription Services) 

Fax: 515-246-1020 


BACK ISSUES 

To order, contact Jessica Schneebaum 
Fax: 212-779-5467 

Phone: 212-779-5173 


POPULAR SCIENCE ONLINE 
Visit our World Wide Web site at 
http://www.enews.com/ 
magazines/popsci/ 
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Minivan Gripes 


IN "THE ULTIMATE Household 
Appliance" [Aug.], you deem the 
Dodge Caravan's left-side sliding 
door “one-of-a-kind.” What planet is 
your magazine published on? The 
Nissan Multi was first, in about 
1986; both rear doors of the minivan 
were of the sliding type. The Nissan 
Axxess, which replaced the Multi, 
also had sliding rear doors. I drive a 
Nissan Axxess and have yet to see 
anything from the Big Three that 
can even stand in its shadow. 
David J. Perry 
Moose Jaw, Saskatchewan, Canada 


The Axxess was discontinued by 
Nissan after the 1990 model year. 


YOU LIKE the Chrysler Town & 
Country's looks, yet loathe the Ford 
Windstar's. I never thought anyone 
could like one and not the other— 
especially considering that if you 
covered up the grills on each vehicle, 
they'd look exactly the same. I also 
would have liked to see a compari- 
son of safety features. 
Brian Kennedy 
prsc97b @prodigy.com 


Obsolete Isn't Inferior 


IN "THE LAST Voyage of the 
Hiddensee" [Aug.], you misguidedly 
disparage the antiquated Soviet 
mechanical computers. I worked on 
similar computers on the Air Force's 
F-111A fighter/bomber in the early 
1980s. The beauty of mechanical, as 
opposed to digital, computers is that 
they are less likely to fail during the 
electromagnetic pulses created after 
a nuclear bomb detonation. Inciden- 
tally, you could also operate a com- 
pact disc player or make a cellular 
phone call on airplanes equipped 
with mechanical computers, because 
the high frequencies those devices 
generate would have no effect. 
Craig Watanabe 
Honolulu, Hawaii 


Positive Role Model 


WOW! I LOVED the last line of *Be- 
yond Visual Range: Flying the F-22" 
[Aug.], where you learn the F-22 
leader is female. What a refreshing 
change from the stereotypical male 
as military-aircraft pilot. 
Melony Whetstone 
Pilot/Flight Instructor 
Daytona Beach, Fla. 


Stinky No More 


MY FAMILY can't thank you enough 
for printing Paul Krebaum's antidote 
for a skunk's malodorous revenge 
[Science Newsfront, Aug.]. Just days 
after receiving your magazine, our 
dog, Foxxy, got into a scrape with an 
angry skunk. As promised, the anti- 
dote worked instantly. It's a good 
thing; the neighborhood children 
had begun to call our dog “Stinky 
Puppy." I can't help but wonder: 
There's got to be a way to market 
the stuff in a sealed container. 
Cuitla Huezo 
Cuitlahuac@eworld.com 


The Wrong Main Culprit 


I DISAGREE with your warnings 
against “toxic” cleaning products in 
“50 Things You Can Do to Save Our 
Oceans” [June]. A majority of house- 
hold cleaning products are formulat- 
ed to be safely disposed of in waste- 
water treatment systems. Testing and 
compliance with regulations ensure 
the continued safety of cleaning 
products. Second, there are virtually 
no laundry detergents in the U.S. 
marketplace that contain phosphates. 
Phosphates are still an ingredient 
in automatic-dishwasher detergents. 
But that use contributes less than 
one percent of the phosphorus 
found in lakes and rivers; the princi- 
pal source is runoff from fertilizers 
and construction. 

Janet Donohue 

The Soap and Detergent Association 
New York, N.Y 
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3.6V FLASHLIGHT 


3.6V SNAKELIGHT~ 


3.6V SCREWDRIVER 


C 1995 Black & Decker (US Inc. 


ADD TO YOUR 
TOOL COLLECTION, 
NOT YOUR BATTERY 

COLLECTION. 


Introducing VersaPak' from 
Black & Decker. Ingeniously 
designed cordless tools, all 
powered by interchangeable 
batteries. So you don't have 
to buy new batteries and a 
charger every time you buy 
a new tool, which saves you 
money іп the long run. To 
learn more about VersaPak, 


please call 1-800-762-6672. 


IVERSAPAK¢ 
7 BLACKS. DECKER 


How Things Get Done” 


APPLES TO APPLES. 


The nerve of us. Pit the engineering Subaru Legacy 25 er THE TRACTION CONNECTION: 


ingenuity of the legendary Porsche 911 Carrera 4° 
against that of the new 
Subaru All-Wheel Drive 
Legacys 2.5 GT? 
Preposterous! And yet — 


call us crazy — we see 


distinct similarities. 


TWO BOXER ENGINES: HORIZONTALLY OPPOSED, 
YET SO MUCH ALIKE. 


Ah, the boxer engine. A unique horizontally opposed 
configuration with a lower center of gravity that 
increases stability and reduces vibration for a smoother, 
more enjoyable ride. Naturally, Porsche's got one. 
Well — talk about similarities — so do we! (Eerie, huh?) 
Ours is a 2.5-liter, 16-valve, DOHC beauty. And though 
our 155 horses may not be quite as numerous as theirs 
(270 hp), the 2.5 СТУ low-end 155 lb-ft torque delivers a 
highly responsive, high- | ай 


performance engine. 
So responsive, we use 
а modified version to ET [D 27 


propel Subaru to victory in road rallies worldwide. 


ALL-WHEEL DRIVE. 
Sure, the Carrera 4 sticks to curves like bug splats 
on a windshield. 
Maybe that's because 


Porsche has seen fit 


- GACY 
zu ST 
to equip their top-of-the-line car with the superior 
traction and control of All-Wheel Drive — just like us! 
Subaru All-Wheel Drive continuously monitors road 
and weather conditions, automatically transferring 
power from the wheels that slip to the wheels that 
grip — actually helping you avoid accidents. Combine 
this with a horizontally opposed engine and optimally 
tuned suspension, and you have all the makings of the 
Subaru All-Wheel Driving System, a unique system 
that makes the Legacy 2.5 GT daringly fun to drive. 


THE TWO FACES OF BEAUTY. 
We're the first to point out: When it comes to 
style, the Porsche 911 
is one of the hottest 
cars going. But with 
1 AT | aerodynamic ground 


effects bodywork, contoured halogen headlights, rear 


OR TOTALLY NUTS? 


decklid spoiler and polished 5-spoke 
alloy wheels, the Legacy 2.5 GT is sure to spice up the 
: Е a daily commute, as 


well. Inside, too, it’s 


engineered with both 

A ~ LS ~ style and ergonomics 

Р сано in mind. With easy-to- 
нелени 


aes: read analog gauges, 
n^ easy-to-reach controls, 
a deeply bolstered, 

10-way adjustable driver's seat, with matching velour 
door trim inserts — even a retractable dual cupholder — 
the 2.5 GT driving environment is actually built 
around a driver, not a formula. What's more, its super- 
lative design is available in two sleek body styles: the 
sporty Legacy 2.5 GT Sedan and the roomy Legacy 2.5 
GT Wagon. Body styles, we might add, that Porsche 


doesn’t even make. (Oh well, so much for comparison.) 


OUR PRICE IS GREAT. THEIRS IS MUCH GREATER. 


We admit it. Starting at just $22,295,' the 
Legacy 2.5 GT is no match for, well, any Porsche — the 


Porsche 911 Carrera 4 


911 Carrera 4 included. What's 
more, with an EPA fuel economy of 20/26 mpg, the 
Legacy 2.5 GT has a much less voracious appetite. And 
with typical Subaru low maintenance, it won't cost 


you much down the road, either. 


So there you have it. But don't take our word — 


compare for yourself. See your local Subaru dealer 
for a test-drive, or call us at 1-800-WANT-AWD. 
Now, how do you like them apples? 


The Beauty of All-Wheel Drive: 


‘Pictured is the Porsche 911 Carrera 4. {MSRP of Legacy 2.5 GT Sedan 4EAT with a 2.5-liter engine. Price does not include inland transportation, taxes, license and title fees. 
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THAT'S NEW 


EDITED BY MARIETTE DiCHRISTINA AND SUZANNE KANTRA KIRSCHNER 


The Red and 
the Black 


LAND ROVER'S Range Rover 
4.6HSE packs a 4.6-liter V8 
under the hood. Develop- 
ing 225 horsepower and 
280 foot-pounds of torque, 
the engine propels the lim- 
ited edition off-roader from 
0 to 60 in 8.5 seconds. On- 
road handling gets sportier 
with 255/55HR18 low-pro- 
file Pirelli tires mounted on 
five-spoke alloy 18-inch 
wheels. For $62,000, you 
get a choice of two colors: 
Beluga Black or Rioja Red. 
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Automatic 
Antenna 


FORGET THE UGLY old rab- 
bit ears. Under direction 
from the National Associa- 
tion of Broadcasters, Mega- 
Wave Corp. of Boylston, 
Massachusetts, moves TV- 
antenna technology a step 
forward for the first time in 
20 years. A microprocessor 
inside this prototype auto- 
matically adjusts for the 
best reception when you 
switch channels. 


GENESIS INLINE skates 
are the first to sport a 
built-in toe brake: In- 
stead of scooting your 
heel forward, you drag 
your toe. The skates 
cost about $90 from 
Seneca Sports, Box 719, 
Milford MA 01757. 
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Eye Control 


THE CANON ES5000 knows 
where you're looking. A 
beam of light monitors the 


to the image in the view- 


quick zoom, wipes, and re- 
cord on and off are acti 


relative position of your iris 
finder. Toggle functions like 
by looking at the function 


name. Or, use your eye to move the 
automatic focus box. Price: $2,200. 
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THIS PICTURE combines all of the radar images 
collected by the Magellan spacecraft during four 
years of mapping Venus. To create the picture, 
individual radar images were laid onto a grid of 
the planet's latitude and longitude. The simu- 
lated colors are based on pictures taken from 
Soviet spacecraft. The bright region near the 
center is the planet's highest mountain range. 


Personal Trainer 


IF YOU'RE serious about getting in shape 
but don't want to pay a personal human 
trainer, UltraCoach for Windows provides a 
software alternative. Using data that you've 
keyed in, UltraCoach creates personalized 
workouts that take into account your caloric 
intake, outdoor temperatures, even how 
much sleep you've had the previous night. 
The price is $80. UltraCoach, 9635 Monte 
Vista Ave., Ste. 201, Montclair CA 91763. 
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WHAT'S NEW — 


Zip City e 

BLACK& Ç ў 

DECKER'S POWERED BY a blazing sun, almost two dozen catamarans, 
multipurpose hydroplanes, and styrofoam canoes raced along the shore 


saw is the king of 
convenience: It's 
cordless and handles 
wood, drywall, PVC pipe— 
even tree limbs. With a 
variety of jig-saw and mul- 
tipurpose blades, the tool 
cuts wood workpieces as 
thick as two inches. It runs 
on two 3.6-volt VersaPak 
rechargeable batteries; by 
purchasing a few extra bat- 
teries, users can keep the 
tool juiced at all times. 
Tool price: $40 (two bat- 
teries and recharger cost 
about $29). 


of Lake Michigan in the 1995 Solar Splash, a 
solar/electric boat regatta involving 170 
students from 15 U.S. and Japanese 
schools. Japan’s Kanazawa Institute 
of Technology won the 30-kilo- 
meter endurance event with a 
9-mph hydrofoil (pictured); 
part of the craft lifts above 
the water to reduce drag. The 
University of Arkansas entry, 
using a motor adapted from an 
industrial forklift, hit 25 mph to 
take the 300-meter sprint event. 


Future Truck Jetsons’ TV 


SPACE-AGE styling distin- 
guishes Goldstar's 13-inch 
Fashion TV. The $300 set's 
spring-loaded dial whizzes 
through channels while a 
curved row of consecutively 
blinking LED displays for- 
ward or backward selection. 


FORD'S RESTYLED 1997 F150 pickup, due next 
January, has an all-new chassis designed to 
‘improve ride and handling. Engines include a 
standard 4.2-liter V6 and 4.6- and 5.4-liter 
V8s. Five-speed manual and four-speed auto- 
matic transmissions are available. Dual air- 
bags are standard, with four-wheel antilock 
brakes optional. Prices are not yet set. 
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© Philip Morris Inc.1995 
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ier Offer void 
eceived by 3/31/96. 


5 mg "tar," 0.4 mg nicotine av. per cigarette by FTC method 


SURGEON GENERAL'S WARNING: Smoking 


Causes Lung Cancer, Heart Disease, 
Emphysema, And May Complicate Pregnancy. 


Get more Merit Awards 
FREE with pack ОРС. 
Call 1-800-884-5777 for the complete 
1995 Merit Awards Catalog. 


Merit Leather Jacket 


450UPCs 


Merit Leather Day Planner 


100UPCs 


Merit Lighter 


Seeing in Smoke 


FIREFIGHTERS CAN “see” 
through dense smoke and 
darkness with the CairnsIris 
helmet-mounted thermal- 
imaging system. The 
$25,000 2.8-pound unit 
perceives temperature varia- 
tions of as little as 0.5°F— 
revealing a motionless 
victim, an unstable floor, or 
a fire raging behind a wall. 
Cairns & Brother, Box 4076, 
Clifton NJ 07012. 
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Photo Printer 


PRICED AT less than $400, 
the FotoFun color dye-sub- 
timation printer creates 
near-photographic-quality 
4-by-6-inch prints. The 
glossy printouts can serve 
as postcards or they can 
be baked onto specially 
coated mugs. The FotoMug 


Kit costs $30 for four mugs. 


Fargo Electronics, 7901 
Flying Cloud Dr., Eden 
Prairie MN 55344. 


Shake’n’ Take Lens 


APPLYING TECHNOLOGY it had already used for 


camcorders and binoculars, Canon has produced 


the world’s first interchangeable lens with 
image stabilization for 35mm SLR cameras. 
The EF 75-300mm zoom telephoto uses gyro 
sensors and a lens group to counter camera 
motion from shaky hands. That lets you select 
a slower shutter speed than usual, so you can 
use slower, finer-grained film. Price $920. 
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Literacy 
Miniaturized 


SEIKO'S SC-1660 Word- 
Finder makes a useful 
desktop companion for 
writers. The slim the- 
saurus contains 660,000 
synonyms and 55,000 
word definitions, and 
it can check the spell- 
ing of 95,000 words. 
A calculator feature 
handles chores such as 
metric-to-English and 
foreign-currency con- 
versions. Price: about 
$50. Seiko Instruments 
USA, 2990 W. Lomita Blvd., 
Torrance CA 90505. 
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, Introducing 
MR Fruit of the Loon’ 
Gold Series 


БЕ 
\ 


P) 


Premium fruit you eat. < I% Premium FRUIT you wear. 


Tastes great. Fits great. 
Naturally refreshing. Naturally cool 
and comfortable cotton. 
Found in trees. Found in those big stores 
where you buy everything. 


Can be made into pie. Nope. 


©1995 Fruit of the Loom, Inc, 


WHAT'S NEM 


he Edges 


A HIGHER, rounder roofline results in one 
inch more headroom inside Saturn's re- 
designed 1996 SL2 sedan, claims the au- 
tomaker. A DOHC 1.9-liter, 124-horsepower 
four-cylinder engine now features sequen- 
tial port fuel injection. Dual airbags are 
standard, and antilock brakes are optional. 
Saturn’s full-time traction-control system 
is now offered on models with manual 
transmissions. Base price: $12,295. 


Luxury Compact 
NOT A LEXUS, but a Leica, 


Two Programs, No Tipping the elegant new auto- 
c d everything Leica Minilux 
OneTape f plone 
T A BICYCLE helmet sports an impervious tita- 
WITH NEW VCRs from can't protect your nium body with leather 


Sharp, you can record two 
shows airing at the same 


head properly if 
it's tipped up 


trim. But the real attrac- 
tion is a lens that is re- 


1 

i 

i 

i 

i 

i 

i 

| 
time—on one tape. With | off the fore- markably fast for a pocket- 
the $1,100 VC-BF80, you ! head—a common able 35mm camera—an 
can even play back both si- | mistake made by many f/2.4 Summarit with а spe- 
multaneously in smaller ! cyclists. Now Bell Sports’ cial coating for saturated 
side-by-side pictures or |! Half-Nelson feature, color and high contrast. 
with a picture-in-picture | shaped like an open trian- The camera has all the 
function. The $965 VC- gle on a flat stick, rests other customary automatic 
BF70 allows sequential 1 against the back of your features, including red-eye 
playback. The VCRs also i neck to hold the helmet in reduction and autofocus. 
work in standard VHS | the proper place. The hel- Price is $995; $1,095 for 
mode. Available in Japan. | met costs about $40. the date-back model. 
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Meat, potatoes 
And thats just 


| and vegetables. 
í one spoonful. 
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“Yau get а таз, square meal every time you lift the spoon. 
‚ бош that eats like a meal - i etu 


JE. Take This 

TA. Better Take This 

fere Better fasten your safety belt, too. Because the Chevy Full-Size Pickup 
- 


has an all-new interior. Its form-fitting seats are more comfortable than ever. Leather seating 


areas are even available if you feel like indulging yourself” a Ea 


The instrument panel is easier to read and easier to use. 


For a free product brochure call 1-800-950-2438. 


Vews Sitting Down. 


The optional center console is kind of our answer to the Swiss Army Knife. 


And, of course, there's a standard driver s-side air bag.’ Don’t worry. The 


Chevy Full-Size is still built like a rock. It just doesn't feel that way, Chewy Trucks 
y j f 7 LIKE A ROCK 


Chevy. The most dependable, longest-lasting trucks on the road.” 


WHAT’S NEM 


Sound 
Navigation 


IF YOUR TODDLER can make 
noise, he or she can navi- 


Putting on 
the Dog 


FOR HOT dogging on the 
slopes, metal edges along 


the smooth, flat bottoms gate the interactive book 
of model SD 250 Sled Marty and the Trouble 
Dogs snow skates—they with Cheese. It's the first 
look like ski boots, but children’s software title 
you ski right on them— that uses sound-recogni- 
provide a turning and tion technology to control 
twisting performance ad- a character's movements. 
vantage. Price: $260. Activities include hide and 


The Sled Dogs Co., 2324 
University Ave., Ste. 115, 
St. Paul MN 55114. 


seek and mimicry. Price: 
$40. Maxis, 2 Theater 
Square, Orinda CA 94563. 


Bioartificial Kidney 


PATIENTS WITH failing kidneys may soon have 
an option other than dialysis or organ trans- 
plant: the world’s first “bioartificial” kidney, 
invented by Dr. David Humes. Lab-grown kid- 
ney cells line a filter device. Hundreds of cell- 
coated filter tubes packed into a cylindrical 
cassette help reclaim vital blood nutrients, in 
much the same way as a natural kidney. Univer- 
sity of Michigan Medical Center, 300 N. Ingalls, 
Room N14D10, Ann Arbor MI 48109-0475. 


Energetic Electric Hybrid 


WITH A 95-MPH top speed, Mitsubishi Motor's prototype 
Hybrid Electric Vehicle offers feel-good energy efficiency 
and prospects for pedal-to-the-metal driving satisfaction. 
Running on the battery alone, the vehicle achieves zero 
emissions. When stored energy levels fall, a gasoline en- 
gine/generator takes over to provide wheel power while si- 
multaneously recharging the battery. The vehicle's driving 
range is 150 miles on one tank of gasoline. 
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LOOK 
WHAT OUR 
ENGINEERS 

BROUGHT 
BACK FROM 
73 YEARS 
OF TOURING. 


THE NEW RT100RT «: BMW, our engineers don't just analyze and design. They also ride. So after inventing the first tourer in 1923, 
we've now reinvented it. The R 1100 RT is a triumphant bond between bike and biker. A stirring tour de force that starts with 1100cc's of Boxer 
twin engine torque. Fluid sports bike handling. Patented Telelever and Paralever suspensions. Optional ABS Il. In short, you can start a 
long-distance relationship that recaptures the sensations of a real touring machine. For a test tour, call 800-345-4BMW. Because 


you must experience the R1100 RT in the saddle. With sun on your face. But hurry. You aren't the only one who knows the difference 
between riding an ordinary motorcycle and the Incarnation of the Modern Tourer. FOR THE WORLD AHEAD. 


inspire yourself. Call 800-345-48MW for your nearest authorized BMW motorcycle dealer. Then ask for full details about our 3-year, unlimited mileage, imited warranty; 24-hour roadside aid* and riding schools 
included with purchase of every new BMW motorcycle. Find out how exciting BMW can be with financing options through BMW Financial Services. And check out our full line of high-performance riding 
accessories. © 1995 BMW of North America, Inc. The BMW logo and trademark are registered. "Services provided through Cross Country Motorcycle Club, Inc., Boston, MA 02155, except in California, Oregon, 
Wisconsin and Wyoming where services are provided through Cross Country Motor Club of California. Inc., Boston, MA 02155. Specific benefits underwritten Бу Minnehoma Insurance Company, Tulsa, 
Oklahoma, under policy #GAL-672-825-1200. Refer to your Membership Benefit Guide for a schedule of benefits, terms and conditions as these may vary to conform to state laws. 
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Its the camera that follows yo 
while catching everyone else's. 


EOS ELAN IIE tses nign- 


performance with eye-catching design. 


focus on and shoot an off-center subject — there's 
no need to center and recompose. And as your eye 
follows the action, the camera follows your eye. 
So when an unexpected moment occurs while 
you're shooting, even if it's 
off-center, you have the tech- 
nology to capture it accurately 
and easily, What you see, and 


where you see it, is now exactly what you'll get. 


©1995 Canon U.S.A., Inc. For color brochure write: С 


Introducing 
Elan Ile. 


The Freedom Of Choice 

For vertical compositions, the 

Elan Ile is equally proficient 
Bi-directional Eye-Controlled Focus 

allows for more versatility by putting 

three-point autofocus between you and your 
subject no matter which way you orient the camera. 
Let There Be Light 

The Elan Ile is equipped with an advanced, 
built-in flash. And Canon's exclusive E-TTL 
flash system, available with the optional 
Speedlite 380E 
balance between subject and background 


helps to provide a natural 


n Elan ПЕ, C.S.B. 3192A, Melville, NY 11747. 


Watch the Canon Photo Safari on ESPN Saturday mornings this Fall 


reye 


Sshhh, The Zebras Are Feeding. 

Elan IlE's improved Whisper Drive allows you 
to rewind film in near silence. Whether you're 
shooting on the i or on the sly in your own 
backyard, there are a number of situations which 
demand quiet performance — and Canon delivers! 
Hey, Cool Looking Camera! 

Thanks. And, with an improved control layout, 
it's even easier to use. Form and function are 


truly united in the Elan ПЕ. 


ЛНАТ’Ѕ NEW 


Virtual Climbing Dial-Up Shades 


TURN THE DIAL on the frame of Sundials 
glasses, and you can adjust the color and 
density of the lens. The glasses have one 
set of fixed polarized lenses and a pair of 
rotatable inside polarizers. The glasses 
come in six color combinations. Price: 
$140. Leonardo Vision/Revision, 115 W. 
Madison, Ann Arbor MI 48103. 


YOU MAY soon be able to substitute the experience of 
“flying” for dull, everyday stair climbing in your 

health-club routine. While you pump away on the VR 
Climber, you feel the wind in your face as you “climb,” $ 
“dive,” and “race” in a virtual world full of other ü 
planes, balloons, even UFOs. Price: about $7,000. Tec- 
trix Fitness Equipment, 68 Fairbanks, Irvine CA 92718. 


Shot Practice 


STUCK TO a club face, the 
Accu-Master liquid-crystal 
pad lights at the ball-impact 
point (top)—so golfers can 
practice finding that sweet 
spot. The spot fades in 15 
to 20 seconds for the next. 
shot (above). A reusable ad- 
hesive lets you remove the 
pad for play. Cost: about $5. 
ProActive Sports, 25450 S. 
Cass Rd., Canby OR 97013. 


Burr 
Cur 
GRIND 
POLISH 


SCRAPE 


\ 
— Ryobi's new Multi-Tool™ delivers more power than any other 
brand of rotary tool. When others bog down, this tool hangs tough. The Multi-Tool includes 


more bits, plus a carrying case. Yet it costs less. So for more power – and value — pick Ryobi. 


RYOBI 


Exceed Your 
Expectations” 


Ы as = y 87 хоу } 
AT BETTER HOME CENTERS AND HARDWARE STORES * CALL 1-800-525-2579 M WARRANTY * MADE IN USA 
br No © 1995 Ryobi America Сота} 


CIOME HECHNOLOGY 


EDITED BY JUDITH ANNE GUNTHER 


Stuck in Thin Air 


COMMON SENSE dictates that if 
you want to flush out indoor air 
pollutants—from cigarette smoke 
and spores to gases from cleaning 
products—you should step up a 
room's ventilation. But that's not 
necessarily so, says a new study. 
Mechanical-engineering experts 
found that air entering a room 
through a typical vent flows in tur- 
bulently and unevenly. Some of the 
fresh air rushes through, while 
some of the stale air already in the 
room forms stagnant pockets in 
which pollutants become trapped. 
Adrian Bejan of Duke University 
and Jose Lage of Southern Metho- 
dist University used a supercom- 


puter at Cornell's Theory Center 
to model the movement of pollu- 
tants in a room under varying con- 
ditions. The two-dimensional 
simulation predicted how pollu- 
tants from a single source, such as a 
burning cigarette, spread within a 
room in which air moved from a 
vent on one wall to another vent on 
the opposite wall. The scientists 
also simulated a room in which a 
contaminant was evenly dispersed. 

"Our question was so basic that 
we thought if contaminant entrap- 
ment is a real phenomenon, then we 
should see it, especially in two-di- 
mensional air-flow," Bejan explains. 

In both situations, says Bejan, 
some of the contaminant remained 
in stagnant air cells, while new, 


fresh air flowed around it. These 
cells, he explains, "are just like the 
eye of a hurricane. Air in the middle 
of them just rolls around, and only 
very slowly diffuses" into the faster- 
moving airstream. 

By repositioning the simulated 
vents, Bejan and Lage found that 
the airflow was most effective at re- 
moving pollutants when it was di- 
rected diagonally at the center of 
the room. "The air jet has to be 
aimed at the heart of what would 
otherwise be one of these persistent 
cells," says Bejan. 

But even more effective, he adds, 
are rooms equipped with a slow, 
steady sheet of moving air. For exam- 
ple, relatively cool air could sink 
through a porous ceiling through a 
room and out through many vents in 
the floor. This constant air move- 
ment, called laminar flow, is already 
used in some laboratory clean rooms. 
Because laminar flow feels less draf- 
ty, it is also more comfortable for oc- 
cupants, says Bejan.—J.A.G. 
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Structural Steel Framing 
Gets the Bends 


BECAUSE PRICES of framing lum- 
ber can fluctuate wildly, some 
builders now look to steel studs as a 
substitute. The price is competitive 
and predictable, and the quality is 
machine-shop consistent. There's 
only one problem: The R-value (re- 
sistance to heat flow) of steel- 
framed walls is unacceptably low. In 
fact, some northern states' building 
codes penalize the use of such 
walls. But now a clever steel-stud re- 
design by architect LeRoy Landers 
improves steel-stud wall R-values by 
16 percent over conventional steel- 
stud construction. 

Landers achieves the higher R- 
values by simply indenting the steel 
stud's flanges where the stud con- 
tacts the sheathing and walls. Un- 
like conventional steel studs, whose 
1.5-inch flanges sit flush against the 


wall or sheathing, Landers' studs 
contact the wall or sheathing only 
along the stud's vertical edges. Less 
contact means less conduction (or 
loss of heat) through the wall via the 
steel. Two different flange configu- 
rations create '/+- or !/>1псһ air 
spaces, yielding, respectively, R-10.4 
and R-11.1 in 6-inch walls. 

Landers claims this design also 
cuts down on unsightly dust and 
moisture accumulation on interior 
steel-stud walls. These blemishes, 
sometimes called *ghost marks," can 
form when there are differences in 
temperature within the wall. (In 
cold climates, builders often try to 
minimize this by adding a layer of 
foam sheathing to the wall.) 

The indented flanges require be- 
tween four and five percent more 
steel than conventional steel studs, 
but Landers is working on a new 
design that he claims uses 3 per- 
cent less steel. That design is cur- 
rently undergoing structural tests. 
—John Wagner 


Dexterous Drills 


DO YOU THINK of drill presses only as 
metalworking tools? Some of these ma- 
chines now have enough twisting and 
turning ability to satisfy woodworkers. 

For example, Ryobi's innovative 
Wood Drilling System features an over- 
sized, base-mounted table and a head 
that slides up and down—both fea- 
tures are designed for bulky wood- 
working jobs. 

The table pivots and tilts adroitly. 
The $400 machine also sports a 500-to- 
3,000 rpm variable-speed drive, a built- 
in quick-adjusting hold-down clamp, 
and a table fence. 

Delta and Sears also offer radial drill 
presses designed with woodworking in 
mind. On each of these tools, the head 
is mounted on the end of a horizontal 
tube so the head can slide outward for 
drilling at the center of oversized work- 


Woodworkers now turn to drill presses. 


pieces. The head can be tilted sidewise 
as far as 90 degrees. 

At about $388, Delta's relatively _ 
light, '/:-horsepower benchtop radial 
drill has a 1 "/s-inch diameter column 
and arm; the $290 Sears benchtop 
model has a 2 */:«-inch diameter col- 
umn and arm. And a floor model radial 
drill from Sears, which will sell for 
about $500, is equipped with a 1- 
horsepower motor.—Phil McCafferty 


Walls, Texas-style 


IF THERE’S ONE thing the bread- 
basket of America has lots of, it’s 
wheat straw. Now a group of farm- 
ers in Texas has hit upon a way to 
turn extra straw into an unusual 
building material. 

The farmers learned of a process 
developed decades ago in England 
that presses straw into thick, sturdy 


Make a wall: straw, baked and compressed. 


“EnviroPanels.” The British company, 
Stramit, licensed the technique to the 
Americans, who opened a factory in 
Perryton, Texas, this summer. 

The factory produces the panels 
by compressing and heating straw 
to 500°F, which releases a natural 
type of resin; this resin bonds the 
stalks together. Kraft paper is then 
glued to each side. 

Stramit says EnviroPanels, which 
measure 4 feet long, 8 feet tall, and 
2.25 inches thick, can be used as in- 
terior wall partitions and ceilings, 
and for other nonload-bearing appli- 
cations. Channels within the panels 
serve as raceways for electrical and 
plumbing lines. 

At $19 per panel, the product is 
less expensive than conventional 
stud-and-drywall interior walls, ac- 
cording to Stramit. The solid-straw 
material also dampens sound better 
than hollow walls.—J.A.G. 
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— IT FITS YOUR PERSONALITY LIKE A FAVORITE 
PAIR OF JEANS. AND SINCE IT'S A FULL-SIZE, YOU 
GET A LITTLE MORE ROOM IN THE ЅЕАТ. =— 


There's nothing like your favorite pair of jeans. And there's nothing like the T100. 


With a 24-valve, 190-horse V6, it has more power than both the Ford F-150 and the 


Dodge Ram: But the T100 Xtracab goes way beyond just rugged power. Its sleek 


styling. Confident handling. Spacious interior. And an extremely comfortable ride 
make it the first full-size truck to ever boast such intelligent engineering. 


In fact, J.D. Power and Associates ranked it the Best Full-Size Pickup in Initial Quality in 


19917" And they've continued to do so every year since. 


Check out the Toyota of Big Trucks, the T100 Xtracab. If it’s power and sophistication 


you're looking for in a truck, we've got one in your size. Ф) TOYOTAT100 


Ilove what you do for me 


Call 1-800-GO-TOYOTA or visit our Web Site at: http://www.toyota.com for a brochure and location of your nearest dealer. ©1995 Toyota Motor Sales, U.S.A., 
Inc. Buckle Up! Do it for those who love you. Toyota reminds you to Tread Lightly! on public and private land. *1996 T100 V6 vs. 1996 Ford F-150 and Dodge Ram pickups with standard 6 cyl. engines." *J.D. 
Power and Associates 1991-1995 Light Truck Initial Quality Studies™ 1995 study based on a total of 14,059 consumer responses indicating owner-reported problems during the first 90 days of ownership. 


If you're settling for a no-name engine, 
sure you buy name-brand shoes. 


There are brand names you know and trust for just about all of 
life's necessities. But until now, no nationally known brand name for 
remanufactured engines. 
И But now, ACDelco has put its brand on reman. You get a known 

and trusted name. A full line covering most makes and models. And 
a limited 24-month, 24,000-mile full parts and labor warranty, 
honored nationwide. 

Now when you get back on the road with a reman engine, you can 
have confidence you'll be driving 
all the way. Call 1-800-ACDelco ACDelco 
for details. It’s like buying time. 


ACDelco Engine 


EYJUTOMOTIVE 


EDITED BY RICHARD STEPLER 


Saturn Revival 


THE HIGHLY publicized launch of 
the first Saturn in 1990 proved what 
any chef knows: The list of ingredi- 
ents is just the beginning. With an 
innovative space-frame construction, 
clean-sheet engine, transmission, 
and electronics, the early Saturns 
also proved a trifle coarse riding and 
more than a trifle noisy. Now comes 


Saturn's newest 
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the 1996 Saturn, with a new thermo- 
plastic body shell on a slightly modi- 
fied space frame, and with enough 
tuning, redesign, and refinements to 
completely transform GM’s most 
prominent import-fighter. 

The high-arched profile gives away 
the secret of the rear seat, which is 
entered by a wide-opening rear door, 
and gains hat-on-the-head headroom. 
The new instrument panel now is 


Natural Fibers 


FLAX FIBERS left over from the man- 
ufacture of fine German bed sheets 
now find their way into door panels 
on the new Mercedes E-class, part of 
an ongoing effort to encourage the 
use of natural fibers in autos. 
Mercedes says the new door back- 
ing panels are made from a combina- 
tion of flax and sisal, fibers that turn 
out to have considerable impact re- 
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sistance and light weight. The new 
panels are being touted as part 

of a program to use renewable re- 
sources as raw material in car manu- 
facturing. Other natural products 
in the new E-class include coconut 
fibers and animal hair in the front 
seat cushions, and cotton fiber 
sound insulation. 

The flax, grown in Bavaria, is 
comprised of mainly short fibers 
that are sorted out from the long 
fibers used in clothing and bed 
linen manufacturing.—D.M. 


"s been redesigned and refined to better fight the battle of the imports. 


(MEWSFRONTS 


integrated nicely into its surround- 
ings, losing the rough edges while re- 
maining one of the few that allows 
top-entry repair. A touch of 

the ignition switch ignites a smooth- 
running engine, without the shakes 
and buzz of the old model. An ex- 
tensive road trip, on surfaces from 
expressway to gravel to potholes, 
shows off the Saturn’s newly com- 
pliant suspension and body com- 
pletely free of plastic squeaks. 

Retained is the quick steering re- 
sponse and lively feel, with one of 
the few drawbacks being a sluggish 
throttle response that inhibits shift- 
ing. The test drive was in a 100-horse- 
power SL] version; an optional en- 
gine produces 127 hp with twin 
overhead camshafts. 

To meet new emission standards, 
the engines now feature an OBD II 
diagnostics system, which was show- 
ing its warning lights on the test 
drive. The new structure adds a 
cross-member, for rear side impact 
protection, that folds down when 
the rear seat is in cargo position. 

An intriguing answer to noise 
transmission through the plastic 
panels is a layer of Thinsulate cloth 
bonded to their interior side. So the 
new Saturn is not only quieter, it 
also can be skinned out in the frigid 
Arctic in an emergency to prevent 
frostbite, should that ever become 
necessary.—Dan McCosh 
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Variable Valve Timing 


AN IMPROVED variable valve timing 
(VVT) system that increases fuel 
economy by 6 percent and raises 
low- and mid-range torque by 10 per- 
cent has been announced by Toyota. 
Dubbed VVTi (for intelligent), the 
system continuously changes the 
open/close timing of the intake valves 
for optimum valve timing based on 
driving conditions. The company’s 
original VVT system altered the 
intake valve timing in two steps. 

The VVT-i changes the relation- 
ship of the camshaft to the camshaft 
timing belt via a helical gear, with 
the exact timing altered by varying 
oil pressure that rotates the camshaft 
relative to the timing belt. The tim- 
ing is determined by an electronic 
control unit. The variable timing 
acts on the intake side of a multi- 
valve cylinder head, so varying the 
timing controls valve overlap. 

There is no overlap at idle, to stabi- 
lize combustion. When the accelera- 
tor is not completely depressed, VVTi 
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Five valves per cylinder provide better combustion chamber filling. 


Audi A4: Fun with Five Valves 


THE NEW AUDI A4, which replaces the Audi 90 this fall, is 
an appealing small sport sedan with all the right moves and 
a couple of nifty techno-touches. 


Tops on the A4's innovations inventory is a new 1.8-liter 
DOHC, 20-valve 4-cylinder engine. That's correct, five valves 


per cylinder, a first for a volume-production automobile. 
The advantage of an additional intake valve, according 


WT Pulley 


increases valve overlap—when the in- 
take and exhaust valves are simul- 
taneously open. This lessens negative 
pressure in the cylinder to reduce in- 
take loss; reduces combustion tem- 
perature to cut NOx; and returns 


—— Electric Signal 
— — Hydraulic Pressure 


Control Valve. 


Engine 
Oil Pump 
— 
Electronic 
Control Unit 
(Engine Computer) 


Crankshaft Angle Sensor 


This new VVT-i system consists of the engine computer, the oil control valve, and the VVT pulley. 


bustion chamber to be reburned. At 
high speeds, intake valve timing is 
again retarded, to maximize the 
charging of the combustion cham- 
ber for more power.—R. S. 


П 
П 
i 
1 
П 
1 
i 
1 
' 
i 
' 
i 
' 


to the Audi engineers, is better combustion chamber filling, 
thanks to optimized valve area in the cylinder head. How- 
ever, unlike many multivalve designs, the Audi engine isn't 
designed as a high rpm screamer. Instead, the undersquare 
(81mm bore by 86mm stroke) design is aimed at improved 
torque plus better fuel economy. 

The 20-valve four-cylinder will be available in normally as- 
pirated (125 horsepower) and turbocharged (150 hp) versions; 
An excellent five-speed manual transmission is standard. 

Although the wheelbase is virtually unchanged from the 
90, the A4's body is stiffer, the track is wider, and the basic 
car is 150 pounds lighter. These changes, plus improvements 
to the front suspension and the steering, give the car a much 
more precise and aggressive response than previous models, 

Initially, the A4 will be offered with the same 172-hp 
2.8-liter, iron-block SOHC V6 that powers the larger A6. The 
20-valve four-cylinder engines will arrive in mid-'96. In ad- 
dition to a solid array of standard safety features, Audi's 
Quattro all-wheel-drive system will be available. 

The base price for the A4 will be $26,500.—Tony Swan 
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unburnt fuel-air mixture to the com- 


ausim sony 


| 


| 12 95 


Smart Tires for Trucks 


“SMART TIRES” for big trucks will 
tell a computer their serial numbers, 
their air pressure, and how hot 

they are, tire-maker Bridgestone/ 
Firestone says. Battery-powered 
computers built into the tires will 
broadcast the information to radio- 
frequency receivers at inspection 
stations in truck terminals. 

Automatic readings of 18 tires 
on a normal tractor-trailer and up 
to 40 on some combination trucks 
will save drivers a lot of time and 
may save tires if drivers don’t check. 
When tires run soft, they overheat 
and may throw off the strips of tread 
you see beside highways. Tires not 
soft enough to blow out or throw 
their treads still wear out faster. 

When a truck with “smart tires” 
passes near a sensor, battery-powered 
in-tire computers transmit their data 
to an outside computer hooked to 
the sensor. The outside computer 
analyzes the data and warns if any 
tires need attention. Tires will be 
identified by serial number and by 
position on the truck. 

The information could save truck 
owners big money. Ryder Commer- 
cial Leasing and Services, which 
owns about 150,000 trucks, wants 
to field-test smart tires as soon as 
they become available. 

The in-tire computers will also 
keep records of the tire’s history, 
which will help when the tire is 
retreaded. Most truck tires are re- 
treaded several times, but their fu- 
ture use, and therefore the type 
of tread they can take, depends on 
their condition. Tires that have never 
overheated can be retreaded as drive 
and steering tires. Tires that have 
never been badly overheated can 
still be retreaded for use on trailers. 
But tires that have been badly over- 
heated must be discarded. Retread- 
ers now have to guess the condition 
of tires. Алау Turnbull 


Does Your 
Garage Door Opener 
Have A Weak Link? 


If you're not in the habit of buying second best, select 
America’s #1 brand. Genie® Screw Drive - the top-level 
line of garage door openers. Genie sets the standards for 
lifting force, reliability and quiet operation. Consider the 
advantages of installing a Genie® Screw Drive Opener: 

Increased Strength. Genie's 10-foot solid-steel screw and direct- 
drive technology deliver more lifting force to your door. 

Maximum Power, Quiet and Durable. Genie's reliable transfer of 
power, from motor to screw to door, delivers a quiet, smooth open 
and close. Time after time, year after year. 

“Tighter” Security. Chains flex, wobble and give. But Genie’s 
exclusive solid steel screw twists down tight and resists forced, 
manual operation. 

The Standard for Safety. Every current Genie model includes 
safety features which exceed the strict mandates of The 
Consumer Products Safety Act. And every Genie has earned 
the UL® Mark of Safety. 

Easy Installation. Using only a few common 
household tools, follow the simple, step-by-step 
illustrated instructions. Or for the name of 
your nearest Genie dealer or Professional 
Installer, call 1-800-87-GENIE. 

In Canada, call 
1-800-654-3643. =: 


GENIE / 
Built ForA Lifetime: 


©1995. Genie isa registered trademark of The Genie Company, Alliance, Ohio 44601. UL Listed. CSA Certified. 
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Natural Gas Record 


WITH A TIME of 213.7 mph, a Bu- 
gatti EB1100 GT set a world speed 
record for type-approved production 
cars in southern Italy. What was es- 
pecially significant was that the car 
ran on natural gas, as Bugatti used 
the record-setting runs for a demon- 
stration of its Greengas system. 
Greengas, developed by Bugatti 
Electronics, the advanced research 
division of the famed supercar 


builder in Modena, Italy, is a sophis- 


ticated system that enables any au- 
tomotive engine to run on natural 
gas or propane as well as gasoline. 
The Greengas-equipped EB110 GT 
is powered by a 3.5-liter, 60-valve, 
dual-overhead camshaft V12 that 
produces well over 600 horsepower 


(©1995 R.J. REYNOLDS TOBACCO CO. 
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on either gasoline or natural gas. 
The Greengas system consists 
of a central electronic control unit 
with a microprocessor and a gas-in- 
jection valve fitted to the original 
induction system. The system re- 
ceives information from various sen- 
sors, including the oxygen sensor, 
which measures the oxygen content 
in the exhaust gases. According to 
Bugatti, the Greengas software ob- 
tains more information from the 
oxygen sensor than is available in 
current gasoline engine systems. 
Using this information, the system 
calculates and controls the air/fuel 
mixture for optimum performance, 
fuel economy, and exhaust emissions. 
The bottom line is near-perfect com- 
bustion for the various fuels—nat- 
ural gas, propane, or gasoline—so 
there is no loss in performance. 
Besides offering equivalent per- 


formance, Bugatti says the Greengas 
system can reduce fuel consumption 
by as much as 30 percent, especially 
under maximum power conditions. 
The Greengas system also reduces 
carbon monoxide, hydrocarbon, and 
nitrous oxide emissions to levels re- 
quired by the most severe regula- 
tions in Europe, the United States, 
and Japan. Because the system is 
completely self-regulating, fully 
adaptive, and does not require cali- 
bration, it is ideal for dual fuel appli- 
cations, allowing practically unno- 
ticed switching from gasoline to the 
alternative fuel and vice versa. The 
Greengas system can be used on 
any Otto cycle engine, and it can 
also be used on diesel engines con- 
verted to gaseous fuels. Other fea- 
tures include an automatic fuel 
cutoff in case of an accident, and 
antitheft protection.— Bill Siuru 


"DORAL SAVES ME, 


MONEY" 


“HAND IT OVER!” , 


SURGEON GENERAL'S WARNING: Cigarette 
Smoke Contains Carbon Monoxide. 


EIUTOMOTIVE 


Ford has announced that it will 
electrify its Ranger pickup truck; 
and GM continues development on 
the Impact electric sports car. 

The three programs represent 
differing strategies. Chrysler plans 
to build the electric van alongside 
its gas-powered vans, while Ford 
will retrofit the electric powerplant 
to its trucks. The head of GM’s 
electric car program, however, re- 
cently referred to the Impact as a 
“$350,000 car,” a clear signal that 
the Impact now is considered too 
specialized and expensive for vol- 
ume production. 

Battery development continues, 
with true breakthroughs on the im- 
mediate horizon. Emerging as the 
critical factor, however, is cost, rather 


than performance. Chrysler plans to 
use a modified lead-acid battery 
from Electrosource, which uses 
coated mesh plates to improve the 
power density. The nickel-metal hy- 
dride battery under development by 
Ovonics Batteries is promised, but 
early cost estimates are some four 
times as high as that of lead-acid— 
in the $15,000 to $20,000 range. The 
best technology on the far horizon 
is still lithium-based batteries, but 
they’re even more expensive. 

With meetings continuing on the 
state of the technology, the offer by 
Massachusetts to delay a mandate 
until two years after a viable car is 
demonstrated is seen by many as a 
way of preventing the introduction 
of electric cars before they are fully 
functional—something automakers 
want to avoid to prevent losing the 
confidence of the public.—D.M. 


Meeting Resistance 


WITH THE California-imposed 
deadline for zero-emission vehicles 
now two years away, auto manufac- 
turers working on electric cars say 
hardware still is unavailable for a 
fully marketable electric car. Mean- 
while, the governor of Massachu- 
setts, one of the states mandating 
ZEV by 1997, now says he is willing 
to delay the requirement until 
proven technology is ready. 

This does not mean that U.S. au- 
tomakers are abandoning their elec- 
tric vehicle programs. Chrysler is 
planning an electric-power alterna- 
tive to its new-generation minivan; 


{| 
Frank and Sheila Morgan’ 
plano, TX 


Sheila likes the premium taste, I like 
the value. We both like deciding what 


PREMIUM TASTE to do with all the extra money. 


Passport 5000's LCD screen displays more information 

than any LED detector. With Total Picture™ there are no ee 
Total Picture™ displays traffic confusing blinking 
radar and laser information. lights to decipher. If 


radar or laser is in the area, it’s displayed on the screen. If ЕА 
two X-band sources are operating nearby, Total Picture™ 

shows both signals. If a high-speed emergency vehicle is 

nearby, Total Picture™ shows that too. 


Total Picture™ keeps track of the modes you've selected so W h at 


you don’t fumble about pressing buttons to see if you’ve got 


City mode or AutoMute engaged; it visually tells you. With 
over 1100 pixels available for information display (com- EE 
pared to only 11 LEDs on most other detectors), there's just 


no comparison between Passport 5000 and other brands. 
Passport 5000 comes with our unique SafetyPilot" tech- 
nology to alert you to the presence of emergency vehicles you 
SafetyPilot" warns of potentially and road hazards 
dangerous driving conditions. (accident sites, 
highway construction, dangerous intersections, unmarked ЕЕЕ 
railroad crossings) in cities now using or testing the new 


Safety Alert™ transmitters. Drive with peace-of-mind knowing 


Passport 5000 is helping to protect you and your passengers, b е еп 


—RÓá! missing! 


ESCORT The difference is obvious once you have the Total Picture™ 


The “intelligent choice for those shopping for high performance detection and highway safety combined.” Corvette Fever —— 


SATISFACTION GUARANTEED! for the total driving picture, call toll-free: 
‘Try Passport 5000 for 30 days. If you're not completely satisfied, Д 
rr ir a fh оће No questions ed 1.800.433.3487 k 
ESCORT ш EN Open 24 bours, 7 days a week for your convenience. Р 
> Department 501635 == 3 $ 
5200 Fields-Ertel Road "94° © Passport*5000 $16995 H 
Cincinnati, Ohio 45249 USA Shipping & handling is extra. OH ns. add 6% sales tax. Ы 
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Are You Stumped? 
Ask Your Software 


TIRED OF having to ask friends and 
coworkers how to use your software? 
Now you can ask the software. 

To help computer users help 
themselves, several software makers 
have begun equipping their pro- 
grams with the ability to solicit and 
respond to questions in plain Eng- 
lish. A basic form of a technique 
known as “natural language process- 
ing,” this feature enables you to 
type in a question such as “How do 
I change the typeface in this docu- 
ment?” or a plea such as “Show me 
how to add up the numbers in this 
column?” The software then re- 
sponds by calling up the appropriate 
help screen or directing you to an 
interactive tutor or “coach” that can 
walk you through the procedure. 

Microsoft’s Office 95 collection 
of programs, which includes Word 
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and Excel, has adopted this tech- 
nique. It uses an Answer Wizard 
that lets you type in a query; it re- 
sponds with a list of “How Do I" 
topics that lead to step-by-step in- 
structions. More often than not in 
our experience, the list is topped by 
the most appropriate subject. Re- 
sponses usually include a “Tell Me 
About” list of related topics, too. 
Lotus’ WordPro has a similar fea- 
ture called Ask the Expert, which 
prompts you to complete a “How 
Do I” question box and then takes 
you to the right help screen. This 
feature will be applied to other Lo- 
tus applications in the near future, 
according to the company. Novell 
says it plans to add the same kind of 
features to the next version of Per- 
fect Office, due before year end. 
Voice recognition may be the 
next step. Software manufacturers 
predict you'll be able to ask for 
help out loud soon.—C.O. 


——————[EwsFrRoNrs 


Our monthly scope on the 
worthwhile and weird on the 
Internet's World Wide Web: 


The Smithsonian 
http://www.si.edu 

Experience the Smithsonian's 
treasures without the sore feet. 


Interactive Model Train 
http://rr-vs.informatik. 
uni-ulm.de/rr/ 

An online ride for model train 
buffs. Choo-choo! 


Monster Board 
http://www.monster.com 

Career listing with real jobs for real 
people—not just computer geeks. 
Genetic Art Stide Show 
http://robocop.modmath.cs. 
cmu.edu:80/interactiveArtII/ 
slideshow.html 

A psychedelic parade of DNA images 
(requires Netscape Navigator). 


Music Boulevard 


http://www.musicblvd.com 
Distortion-free sound clips from 
your favorite artists. 


The Cyrano Server 
http://www.nando.net/toys/ 
cyrano.html 

A love-letter generator for the 
nonliterary lovelorn. 


Castalia Llamas 
http://www.pacificrim.net/ 
~casllama/cllama.html 

More than you ever wanted to 
know about these “loveybears.” 


Autograph 
http://www.io.org/~kennedy/ 
An ink collector's bonanza without 
hassling celebrities. 


Chinook-Checkers 
http://web.cs.ualberta.ca/ 
~chinook 

Checkers anyone? This computer 
opponent is always game. 


—compiled by Suzanne Kantra 
Kirschner, kantra@aol.com 
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Sit back and relax 
» witha best-seller. LeSabre. 


What could be more relaxing than driving the best-selling 
full-size car in America?* You know it’s got to be safe— 
with everything from standard dual air bags to 
anti-lock brakes. You know it’s got to be roomy, 
dependable, and reasonably priced. So sit back. 
Enjoy the ride. You’re in good company. 
LeSabre by Buick. For more information 
on the best-selling full-size car in 
America, call 1-800-4A-BUICK. 


Q 


" ч.9 
^. BUICK 


The New Symbol For Quality 
In America. 


USA 


BH 


Official Sponsor of the’ 
1996 US. Olympic Team 
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[BEYOND HERE | 
Hide! You’ve Got Mail... 


E-MAIL IS ruin- 
ing my life. And 
if you don't 
watch out, it'll 
ruin yours, too. 

I wasn't always 
so paranoid. Like 
you, perhaps, I 
once was excited 
about the quickness, convenience, 
and sheer modernity of electronic 
correspondence. There was a time 
when I looked forward to checking 
my e-mail, when I couldn't wait to 
read the quirky comments of my co- 
workers, when I loved perusing even 
the most mundane *used couch for 
sale" e-mails. I proudly told all my 
acquaintances and business con- 
tacts to skip the formality of letters 
and memos, and just e-mail me. 

Several years before it became 
fashionable, I put my e-mail address 
on my business card. I was hip. 

And stupid, in retrospect. Be- 
cause now, so many people know 
my address that I am overwhelmed 
with absurd and useless junk. This 
can, and likely will, happen to you, 
if it hasn't already. And don't think 
you can just ignore it. Unlike paper 
mail, e-mail and its senders practi- 
cally demand immediate responses. 
If you don't acquiesce, you'll get 
even more, progressively persistent 
e-mail. I received one last week with 
the heading, "I give up." I wish 
more people would. 

Worse still is the coworker who 
insists on constantly sending you e- 
mail and then asks you in the eleva- 
tor or the cafeteria if you read the 
message about "the meeting." Say 
you haven't, and he'll just refer you 
back to your e-mail. 

Some say the arrival of e-mail has 
brought back the art of the letter, or 
otherwise revived a literary tradi- 
tion. They say the best writing is 
happening online, but anyone who's 


BY GINA SMITH 
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online knows how ridiculous that 
notion is. As any good writer will tell 
you, writing is about having some- 
thing to say and saying it well. Of- 
tentimes, its also about editing and 
rewriting. There's none of that on- 
line. It's either short blurbs or spon- 
taneous and thoughtless diatribes. 
Rudeness is common. There's 
something wrong with a medium 
that not only tolerates such nasti- 
ness, but cloaks it in pseudonym— 
and even glorifies it as “flaming.” 
E-mail can be more like Morse 
code than correspondence. Ubiqui- 


tous online acronyms like BTW (“by 
the way") and FWIW (“for what it's 
worth”)—not to mention those little 
sideways smiley faces you use to im- 
part emotion when none shows in 
your writing—demean every literary 
tradition I can think of. 

FWIW, I think every one of these 
people should GAL ("get a life”). 

But I'd be careful about saying 
such things online. There's an illu- 
sion of privacy where little exists. 
People get fired and sued all the 
time for the juicy (and, they thought, 
private) e-mail they send. Our e-mail 
accounts don't really belong to us, 
we're told. The company owns the 
computers, so the bosses can read 
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what they process—and forward it. 
Or, in more public forums, there's 
the omnipresent fear that online 
services may be reading your e-mail 
in the noble interest of filtering 
out dirty words. 

When was the last time someone 
dared violate the sanctity of mail 
that comes to you in an envelope? 

Iremember better days. And I 
think I see better days ahead. E-mail 
may be checked by, of all things, tech- 
nology. The time is very near when 
we'll see the faces of those we com- 
municate with staring back at us 


through the computer screen, and 
hear their voices as they speak. 
It'll happen in real time with video 
phone calls, and it'll happen in 
video e-mail (v-mail?). 

All of this audio and video stuff 
may not do much for literary tradi- 
tions either, but at least there's 
more honor in being surly to some- 
one's face—and more shame in 
wasting someone's time. 


Gina Smith is a columnist for the 
San Francisco Examiner and hosts 
a national radio show called *On 

Computers.” One of her e-mail ad- 
dresses is GinaSmith8 @aol.com. 
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Quicken and Teller 


FOR MILLIONS of PC owners, on- 
line banking finally becomes a real- 
ity with the latest release of the 
popular Quicken personal finance 
software. Quicken Deluxe 5 for 
Windows and Deluxe 6 for Macin- 
tosh can provide a direct link be- 
tween your PC and any of 19 major 
banks and financial institutions. 

Online banking has been in 
the experimental stage for years. 
The difference now is that Intuit, 
the publisher of Quicken, has inked 
agreements with a host of major fi- 
nancial centers, including American 
Express, Chemical Bank, Chase 
Manhattan, CoreStates, Home Sav- 
ings of America, Smith Barney, and 
Wells Fargo. Together, they span 36 
states representing about 90 percent 
of the population. Intuit says it will 
announce more participating insti- 
tutions by next spring. 

The Q-Banking features in 
Quicken enable you, at any time, 
to check your account balances, 
see if checks have cleared, transfer 
money between accounts, track 
ATM usage, and manage credit 
and debit card transactions. The 
one limitation: There's still no way 
to get cash out of your PC. But a 
new online bill-paying service, run 
by Intuit rather than a third party, 
lets you pay your bills without writ- 
ing checks. And there are new in- 
vestment research and tracking 
features in Quicken, too. 

Quicken Deluxe comes on flop- 
pies or CD-ROM and sells for $40 
to $60. The Windows edition works 
with Windows 95 or 3.1. 

Quicken is not your only choice. 
Microsoft has agreements with many 
of the same banks for its Money 
program. And two major banks, 
NationsBank and BankAmerica, 
recently purchased Meca Software 
and its finance program, Managing 
Your Money.—C.O. 
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ELECTRICYCLE EC-260 


THE PATENTED “ARMATURE 


INSTANT CHARGE-STATUS INFORMATION. 


FULLY GUARENTEED AND AVAILABLE 
FOR IMMEDIATE SHIPPMENT. 


FOR MORE INFORMATION ON THIS | 
EXCITING NEW PRODUCT CALL: | 


CONCORD CITY CORP 
ONTARIO, CA 
(909) 390-6041 | 


Haven't you always 
wanted a weather 
station? 


The Weather Monitor Ш makes a state-of-the-art 
weather monitoring system affordable enough for 
home use! Includes all the features of a professional 
weather station for a fraction of the cost 


FEATURES INCLUDE: 
* Inside & * Inside 
Outside Temps Humidity 
* Wind Speed • Wind Chill 
& Direction e Alarms 
* Barometer — « Highs & Lows 
* Time & Date e Rainfall Option 


* Instant Metric 
Conversions 

* Outside Hum. 
& Dew Point 
Option 

* Optional PC 
Interface 


Order today: 


1-800-678-3669 


M-F 7 a.m. to 5:30 p.m. Pacific Time * 
FAX 1-510-670-0589 * M/C and VISA 
One-year warranty * 30-day money-back guarantee 


DAVIS INSTRUMENTS 


3465 Diablo Ave., Hayward, СА 94545 


PS6591 


>———# When it comes to vodka, the choice is clear. 
P d SKYY VODKA has a unique four-column distil- 
m lation and three-step filtration process which 
always ensures exceptional quality. SKYY VODKA; 

it's the Ultra Premium choice. 


„= Try a SKYY Martini with Vermouth, shaken not stirred. 


SIA VODKA 


The Intelligent Drink. 


DISTILLED IN AMERICA FROM AMERICAN GRAIN 


40% ALC/VOL (80 PROOF). 100% GRAIN NEUTRAL SPIRITS. ©1995 SKYY SPIRITS, INC. SAN FRANCISCO, CA. BE RESPONSIBLE. DON'T ORINK AND DRIVE. 


Pinnacle's new Apex drive Is an optical leap. 


The Optical Alternative 


MOST COMPUTER users have never 
used a magneto-optic (MO) disk drive, 
but the new Apex drive may be the 
breakthrough that changes all that. 

Pinnacle Micro's new Apex drive 
writes on removable discs that hold 
2.3 gigabytes of data on each side, 
or 4.6GB in all. That’s more than 
enough to transport (or back up) 
every bit of data and software in to- 
day’s most powerful PCs, Put in 
another disc, and you've got room 
for another 4.6 billion bytes. 

All MO disks are rewritable, like 
magnetic floppies and hard disks. 
But previous MO drives stored only 
650MB per side. The Apex drive, 
which is not compatible with earlier 
MO drives, has recording tracks that 
are squeezed closer together and a 
laser that can focus on smaller ar- 
eas. Apex also has a “direct over- 
write” scheme that makes it nearly 
as fast as a hard disk drive. 

By hard disk standards, the Apex 
drive is pricey at $1,695. But it’s 
cheaper than most ordinary MO 
drives, partly because it borrows 
components from hard disks and 
CD-ROM drives. And while it does 
cost about twice as much as a 2GB 
hard disk drive, the Apex has virtu- 
ally unlimited storage capacity. It 
also offers the security of being 
able to remove the disks and lock 
up your valuable data.—Hal Glatzer 
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Picking Up After 
Windows 95 


YES, WINDOWS 95 is a lot easier 

to grasp than versions gone by. But 
there’s still plenty of room for im- 
provement—and plenty of software 
publishers ready to provide it. 

Many are familiar names. The 
venerable Norton Utilities, from 
Symantec, is now available in a 
Windows 95 edition with revised 
versions of its Disk Doctor, System 
Doctor, and UnErase routines, 
among others. Windows 95 versions 
of Norton AntiVirus and Norton 
Navigator are also available. Quar- 
terdeck’s OEMM memory manager 
and MagnaRAM memory-expander 
utilities now come in Windows 95 
versions, too. 

Microsoft itself is offering a 
bundle of utilities for Windows 95 
called Plus, which includes a task 
scheduler and pinball game.—C.O. 


P HANDS ON | 
The New Works 


THE BEST value in computer soft- 
ware is the so-called “works” collec- 
tions that marry word processing, 
database, spreadsheet, graphics, and 
other programs into bundles costing 
about $100. Now they may be the 
most automatic of software, too. 


roping steer/ 
beating jet lag 


vibration- 
dampening>>> 


ClarisWorks 4.0, from Claris 
Corp., is the most tightly woven of 
the group and still the best choice if 
you or your files need to move be- 
tween Windows PCs and Macs. Ver- 
sion 4.0 runs on Windows 95 or the 
Mac OS, using the same interface 
and file format for both. And a host 
of new shortcuts, including the Ex- 
pressStyle feature for formatting 
documents and the FastReport op- 
tion for printing 
out database lists, 
complement an 


Wort onone: 
С 


матен 
инет 
Bite Anytown 


123 Main Street 


expanded roster 
of “assistants” that 
step you through 
specific tasks. 

Automating 
tasks is very nearly 
an obsession in 


Microsoft Works has 
"task wizards" that 

Will step you through 
Jobs such as creating 
a database of names. 
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Microsoft’s Works for Windows 95. 
Its new interface is built around a 
“task launcher,” which can take you 
into existing documents or help you 
create new ones with the aid of 39 
different “task wizards.” The wiz- 
ards step you through the process of 
creating a business letter, for exam- 
ple, allowing you to customize as 
few or as many of its features as you 
like. Microsoft also offers a version 
of Works 95 that includes its Book- 
Shelf reference disc. 

PerfectWorks 2.1, from Novell, 
is less overtly geared around specif- 
ic tasks, but it does offer several 
unique new time-saving features, 
including sophisticated grammar 
checking and automatic spelling cor- 
rection. PerfectWorks is designed 
for Windows 3.1, but it also runs 
under Windows 95. 

All three of the “works” programs 
sell for approximately $100 or less, 
and upgrade discounts are available 
for registered users.—C.O. 
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Our #1 rated 
SoundWorks 
amplified 


FREE STEREO 
CATALOG 


We make speakers and music systems designed 
by Audio Hall of Fame member Henry Kloss 
(founder of AR, KLH & Advent). We sell them 
factory-direct - so you can save hundreds of 
dollars, Audio magazine says we may have “the 
best value in the world.” Our SoundWorks am- 
plified subwoofer/satellite speaker system 
(above) converts a multimedia computer or port- 
able CD player into a terrific sounding music sys- 
tem for only $199.99. PC magazine said, “This 
is the best $199 you can spend on yourself.” 


CALL 1-800-FOR-HIFI 
CAMBRIDGE 


| SOUNDWORKS 
The Country's Largest Factory-Direct Stereo Company. 


311 Needham St., Suite 126 Newton, MA 02164 
Canada: 1-800-525-4434 Fax: 617-332-9229 


* One inexpensive program to buy 
* One easy program to use. 
Low-Cost Maps Available: 
Aviation: Sectionals and WACs 
Marine: NOAA Charts 
Land: Complete US Road Maps 
Military: DMA Maps 
Plus An; 
US Air Force Approved 


800-533-3211 


RMS Technology, Inc. 
124 Berkley Ave. PO Box 249 
Molalla, QR 97038 503-829-6167 
FAX 503-829-6568. 
72163.3342@ compuserve.com 


anned Map! 


The first high-fidelity system 


with a Napoleon complex. 


It may be small. But the Bose” Acoustic Wave" music system is definitely an 
overachiever. The unit holds a compact disc player (or cassette), AM/FM radio, 
and Bose’s patented acoustic waveguide speaker technology. And produces a 
rich, natural sound quality comparable to audio systems costing thousands of 
dollars. We know, that’s hard to believe. So we're ready to prove it. Call or 
write now for our complimentary guide to this award-winning system. 


Because, like the system itself, it is only available ШУ . / / SE: 


direct from Bose. 


Better sound through researche 
( › 


Name 


Address = 
[ 


Call 1-800-898-BOSE, ext. W289. 


Telephone 


w ^ 


Ог mail to: Bose Corporation, The Mountain, 
Dept. CDD-W289, Framingham, MA 01701-9168. 


PON LINE | 
Prodigy Becomes the Web 


THE FINE line separating commer- 
cial online services and the Internet 
continues to grow thinner. Prodigy 
recently became the first online 
service to adopt the outward appear- 
ance—and technological underpin- 
nings—of the World Wide Web. 


Prodigy's new Interface takes on the Web look. 


The completely revamped Prodigy 
service is constructed with the same 
hypertext markup language (HTML) 
used to build Web sites. The move 
to the Englishlike HTML is signifi- 
cant because it makes it much eas- 
ier for anyone to provide “content” 
to Prodigy. Previously, content pro- 
viders had to code their materials in 
an arcane language. 

One immediate effect of the 
more open system is that anyone 
can create a special interest group 
area on Prodigy using HTML. Pro- 
digy is starting out with 50 such 
groups, ranging from Chronic Fa- 
tigue Syndrome to Flyfishing. With- 
in these areas, you'll find content 
available only on Prodigy, as well as 
links to the World Wide Web and In- 
ternet newsgroups. As before, e-mail 
and a Web browser are included. 

Both Prodigy and America On- 
line recently began offering ways for 
their members to create their own 
Web “home pages” on the Internet. 
Prodigy lets you do so by simply fill- 
ing out special forms online, while 
America Online lets you easily post 
documents written in HTML for- 
mat.—Suzanne Kantra Kirschner 
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28.8 Begets 33.6 


WITH CYBERSPACE booming, the 
need for speed in modems keeps 
growing. And now 28,800 bits per 
second (or 28.8Kbps) could be giving 
way to a new speed limit: 33.6Kbps. 

The International Telecommu- 
nications Union (ITU) is expected 
to approve the 33.6Kbps speed as 
an “enhancement” to the current 
V.34 standard, rather than a new 
standard. The formal nod likely 
won't come until early next year, 
but several modem makers aren't 
waiting. U.S. Robotics has already 
begun sending out software to up- 
grade its Courier desktop modems 
to 33.6Kbps. AT&T and Supra are 
selling new modems that reach 
the same heights. 

How much good it will do is de- 
batable. Noisy phone lines and lim- 
ited online support for 33.6Kbps 
will temper any gains.—C.O. 


Holy Cities Go 
Multimedia 


HISTORY AND religion could be a 
deadly dull combination for a CD- 
ROM disc, but several new titles are 
taking a decidedly modern approach 
to ancient times. 

The best of the genre so far may 
be Pathways Through Jerusalem, 
from Future Vision Multimedia. It 
presents nine actors playing notable 
"tour guides" selected from 3,000 
years of history in a *Hollywood 
Squares”-type menu. Click on one, 
and you'll see a stone-faced King 
Herod come alive and deride in a 
Brooklyn accent the adjacent King 
David: “I built this city and don't let 
anyone tell you different." Move 
down a row, and you'll jump ahead a 
millennium. Click on Dirk, and 
you'll learn about Jerusalem from a 
Crusader with a Cockney accent. 
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Choose a guide from the bottom tier, 
and you'll get one of three contem- 
porary tour guides. 

Meant to appeal to users 
of all faiths, this two-disc set ($70) 
is strong on secularism with a little 
vaudeville thrown in. It's not, how- 
ever, the place to look up a passage 
from the Bible. Then again, it 
moves a whole lot faster than a tour 


bus trying to find a parking space 
on the Mount of Olives. 

Future Vision expects to debut 
its next title in the series, Pathways 
To Rome, in 1996. Jasmine Multime- 
dia plans a disc called Inside the Vat- 
ican. And, for more ancient history 
on CD-ROM, there's also The Dead 
Sea Scrolls ($60) from Logos Re- 
search Systems.—Michael Antonoff 


One of several 
guldes take arm- 
chair tourists back 
through 3,000 
years of Jerusa- 
lem's history. 


45 


We'll make this quick. USSB™ brings channel after channel of top movies and a collection of the best entertainment 
networks right to your TV. All via a simple-to-install, 18-inch satellite dish called the Digital Satellite System (085%). 
So you receive a crystal-clear picture and CD-quality sound. Add DIRECTV® to our unique lineup and over 175 
channels are at your fingertips. But enough talk already. Visit your local RCA or SONY retailer to find out about receiving the 
ultimate TV entertainment from USSB, through DSS technology. Be sure to ask about getting the first month ol 


all our great channels free. 


ay Lifetime 9 1 


FALECTRONICS 


EDITED BY MICHAEL ANTONOFF 


For Lawnmower Man II, an actor In Hollywood appears with digital effects generated in London. 


This Movie Seems 


oned in, It Is 


THE CINESITE digital film center 

in London recently finished work 
on Lawnmower Man II—Jobe’s War, 
a movie about virtual reality filmed 
in a virtual environment. Perhaps 
the biggest computer animation pro- 
ject undertaken in Europe, the film 
was made on two continents linked 
by phone lines. 

While actors in Hollywood per- 
formed in front of a blue screen 
(which produces a blank background), 
special effects were created in Lon- 
don using Silicon Graphics worksta- 
tions and sent over Cinesite's dedi- 
cated telephone system. The T1 ISDN 
system consists of 24 lines linked in 
parallel and allows extremely fast 
transfer of video-resolution material. 
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But before the graphic material 
could be dispatched to Hollywood 
it had to be compressed. The elec- 
tronic highway used to transfer im- 
ages from London has a data capacity 
of 1.5 megabits per second. Cine- 
site's Т1 system also provided trans- 
atlantic videoconferencing so the 
two production teams could discuss 
the project live. 

The amount of computer-gener- 
ated onscreen time totals 15 min- 
utes—more than that seen in the 
movie Jurassic Park. Following the 
success of the Back to the Future 
Ride at Universal Studios in Los 
Angeles, the film's producers hope 
to use the computer graphics scen- 
ery as a backdrop for a theme ride 
and then possibly in a video game. 
The movie opens January 26th. 

— Wordservice International 


MEwSFRONTS 


CONFERENCING 


Just Don’t Ask Them 
To Pass the Salt 


BY NEXT Thanksgiving, you could 
be toasting far-flung family and 
friends across a video screen— 
while you sit in a restaurant in your 
home town. 

“Teledining” is the latest twist 
on videoconferencing—the idea of 
“meeting” through a video monitor. 
With its relatively high cost and 
smallish screens, videoconferenc- 
ing is mainly done by corporate 
execs. Instead, teledining uses a 
wall-size screen for a “they are 
here” experience; you would rent a 
teledining suite for two to six peo- 
ple for $70 to $150 an hour—and 
your “companions” on the other 
end would do the same. 

By next year, TelePort Corp. of 
Englewood, Ohio, working with 
IBM Global Network of White 
Plains, New York, plans to install 
120 teledining suites in 40 U.S. 
cities. With hidden microphones 
and camouflaged cameras, the 
suites cost about $150,000. They 


Teledining Tips 

1, Always sit with your good side 
facing the camera. 

2. No matter what you say, finish 
with the phrase, “Over to you.” 

3. Never ask the waiter on the 
other side of the video wall to 
pour you more water. 

4. Determine in advance which 
side of the “table” is nonsmoking. 
5. Speak clearly—the service 
doesn't include closed captioning. 


require 24 phone lines to transmit 
compressed digital video informa- 
itially will be in 
hotels and convention centers. 

In trying it, I found conversing 
was almost natural, with an instant’s 
delay.—Mariette DiChristina 


tion. The suites i 
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‘Take the Caravan 
IQ Test and win. 


Even the prize is original. 
It couldn't be easier to qualify to win the Caravan I.Q. Sweepstakes because we've 
already given you the answers. See, we really did think of everything. 


Win a Camcorder and VCR package Courtesy of Popular 


Test your I.Q. by taking this short quiz. Don't worry, the answers are in the Dodge Caravan Chapter 7 insert you just read. 
1. The new Dodge Caravan offers the following V-6 engines- 

a) 3.0L V-6 b)33L V6 c)3.8LV-6 d)all of the above. 

2. The eight-step finishing process on the new Dodge Caravan includes — 

a) ап anti-chip primer coat b) two separate clear coat applications c) eight steps d) all of the above. 

3. The new Dodge Caravan — 

а) has a wider stance Б) is easier to park с) comes with standard driver and front passenger airbags 

d) we've made this too easy, haven't we? 

4. If you can think of anything else you'd like to know, you can call 1-800- : 


NAME cry 


ADDRESS STATE ZP 


The New Dodge Caravan 
Just as originalas the original" 


(I) No purchase necessary To euex complete ie lal etry form in Is ad and mall your ету. ora plai З” 5" plece f paper on which you have рів your name, address zip code and ih answers io the quesont 
asked 10: Popular Science Caravan LQ. Sweepstakes, PO. Bax 7936, Melville, NY 117757936. Each entry must be complete and be received by December 31, 1995. Mechanically reproduced entries will not be accepted 

(2) Grand Prize (one): A Camcorder and VCR package (est. retail value $1,200). Grand Prize winner will be randomly selected from among all completed entries received. Drawing will occur оп or about January 12, 1996 by 
National Judging Institute, Inc., an independent judging organization, whose decisions are final on all matters relating to this sweepstakes. Odds of winning are dependent upon the number of completed entries received. Prize 
will be awarded and winner will be notified by mail. Price is nontransferable and no substitutions are allowed. Sponsor and its agencies assume no responsibility or liability for damages, losses or injury resulting from accep- 
tance or use of price. Taxes, if any, are the responsibilty of the individual winner. Winner may be required to verify address or execute an affidavit of eligibility and release within H days of notification attempt or the prize 
тау be forfeited and an alternate winner will be selected. No responsibility is assumed for postage due, lost, misdirected, illegible or late entries or mail. Entry constitutes permission to use winner's name and likeness for 
publicity purposes without further compensation except where prohibited by law. (3) Sweepstakes open to U.S. residents who are licensed drivers I8 years of age or older as of October 9, 1995, except employees (and mem- 
bers of their families) of Times Mirror Magazine, Chrysler Corporation, Chrysler Corporation product dealers, their affiliates, subsidiaries, advertising, public relations and merchandising agencies, and Don Jagoda 
Associates, Inc. This offer is void wherever prohibited, and subject to all federal, state and local laws. (4) For the name of the winner, send a stamped, self-addressed envelope to: Popular Science Caravan 1.0. Winners List, 
РО. Box 7539. Melville, NY 11775-7539. 
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thought of 
everything, 


Chapter Seven 


With the new Caravan's available 
driver-side sliding door, you can 
spend less time running around. 
A lower step-up height adds 
to the convenience. 


The 
new Dodge 
Caravan's wider 
stance and more "| 
horizontal steering column 
result in an improved car-like 
feel behind the wheel. 


Some features 
you ll appreciate 
[ away, 


Our available 166-horsepower 
3.8L V-6 gives you an 
extra measure of confidence 
when merging onto 
the freeway. 


The new Caravan offers a | 


personal alarm system that you 
can turn on or off by remote control. 


The first time you 
load the new 
Caravan, you ll notice it 
has lots more room. And 
with more cubby spaces 

and storage areas, 
it packs more 
efficiently, 


100. 


A lightweight aluminum cross member 
cradles the independent front suspension. 
At the attach points, tuned rubber isolators are 
used to give Caravan an even smoother ride. 


WITHOUT WITH 


ANTI-LOCK ANTI-LOCK oe. ] 
BRAKES BRAKES A significantly shorter turning 


circle makes the new Caravan 
easier to park. 


Anti-lock brakes, Our highly protective, eight-step finishing process 


vhich help you brake includes a full-body powdered anti-chip primer coat 
and steer your way When you head out on a long trip, and two separate clear coat applications. All of 
out of danger, are you'll appreciate the smoother shifts of our which means you should be admiring Caravan's 
standard, as are new available interactive cruise control. brand-new look for years and years. 


dri iw er and front 


"Others will take 
00000 miles. 


Our available 3.3L and 3.8L V-6s are so 
advanced, they can run 100,000 miles 
before a scheduled tune-up. 


| With our 2.4L DOHC 
4-cylinder, 3.0L V-6, 3.3L V-6, 
and 3.8L V- “6 engines, you 
get more hat Caravan 
is known for: choices. 


The new Dodge Caravan is backed by our Customer One Care™ 3-year or 36,000-mile 
bumper-to-bumper warranty and 3/36 Roadside Assistance. Plus, there's a 7-year or 
100,000-mile outer body rust-through warranty on top of that* 
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The New Dodge Caravan RA 


We think you'll agree, we thought of everything. But if you can think of anything else you'd like to know, 
call 1-800-4-A-DODGE. And we'll send you all kinds of information. 


The New Dodge Caravan 


Just as original as the original: 


Always wear your seat belt 
“See limited warranties & restrictions at dealer. Excludes normal maintenance & wear items. Paper contains ten percent recycled material. @ 
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Debut of the Digitals 


DIGITAL videocassette 
cameras have arrived, and 
they deliver higher- 
quality images 
and sound than 
today’s best Hi8 
and SVHS cam- 
corders. And 
considering they 
range in price 


from $2,700 to LN" | 
$4,700—compared - 

with about $500 for 

an entry- level camcorder—they'd Sony's one-CCD model with a tape. 
better. 


Panasonic, with its PV-DV 1000, 
and Sony, with its DCR-VX1000 
and DCR-VX700, are the first out. 

The most noticeable difference 
between traditional analog cam- 
corders and the new digital ones is 
image clarity. The Sony DCR- 
VX1000 uses three CCDs (charged- 
coupled devices) instead of one. With 
three 410,000-pixel CCD pickups 
working simultaneously, it can record 
at 25MB per second and play back 
500 lines of horizontal resolution, or 
about 50 percent more than a TV 
broadcast. Sony's lower-cost model, 
the DCR-VX700, has one CCD and 
displays 400 lines. Panasonic uses 
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The cassettes, about one-twelfth 
the size of a full-size VHS tape, 
come in 30- and 60-minute lengths 
and cost about $13. 

There are some drawbacks, how- 
ever. Direct digital jacks for dub- 
bing aren’t part of the Panasonic 
model, though you can copy tapes 
via analog connections. (Sony’s 
models include digital connec- 
tions.) Also keep in mind that while 
your new camcorder might output 
500 lines of resolution, your TV 
may not be able to display that 
many. Still, these issues will proba- 
bly not deter video enthusiasts. 


[ ERGONOMICS | 
Backache Relief 


DOES THE very idea of a long-dis- 
tance airline flight make your back 
ache in anticipation? Northwest, 
JAL, United, USAir, and American 
Airlines will install a product called 
the BackCycler CPM on aircraft in 
early 1996. The $200 device, which 


about the same resolution. 

Audio has also improved; all mod- 
els are able to record four tracks of 
12-bit sound. This lets you record a 
stereo sound track and dub a second 
stereo track. Panasonic’s model can 
also record two tracks of 16-bit, or 
CD-quality, sound. 

Other common features include 
20X digital zoom, a still-photo 
mode, image stabilization, and com- 


plete manual override. The € nipulates i lumbar Pd "is 
ише з а with pneumatic cushions, is the 
viewfinders also have the highest 
resolution to date, displaying first lumbar support approved by 
" the Food and Drug Administration 


180,000 pixels. 
Battery life for all three cameras 
is about one hour, or the play time of 


as a medical device.—M. D. 
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GLECTRONICS 


[ INSTANT REPLAY | 
Play it Again, Sam 


HOW MANY times have you absent- 
mindedly watched a TV show or 
listened to a radio report only to 
pick up the tail end of something in- 
teresting enough to make you wish 
you had been paying more atten- 
tion? Now, a TV maker has unveiled 
a product, and a pair of inventors 
have patented an alternative tech- 
nology, designed to help you retrieve 
a broadcast you just saw or heard 
but didn’t quite catch. 

Magnavox has introduced a fea- 
ture called Instant Replay that en- 
ables you to review the last four or 
eight seconds of video—without a 
VCR. Some of its new TVs include a 
4-megabit (500K) solid-state memory 
buffer that lets you play back a jerky 
moving image. So you won't have to 
rely on a sportscaster to relive that 
just-completed play, for example. In- 
stant Replay is viewed—albeit 
silently—in a window within the 
larger picture. The feature, part of 
an options package, adds about $100 
to the price of a set. It should be 
available this fall in nine of Mag- 
navox's 27- and 32-inch models. 

Meanwhile, Detroit developer 
David Newman and his partner, an 
Israeli electrical engineer named 
Aharon Yifrach, claim a U.S. patent 
for a technology called Second Time 
Around that uses memory chips to 
retrieve the most recent audio 
stream received by a radio. 

Newman sees car radios as a 
likely candidate for such a feature. 
He suggests that a driver who is day- 
dreaming or distracted by noise may 
be unaware of a traffic or weather 
report coming over the radio. Sec- 
ond Time Around would enable the 
driver to press a button and listen to 
at least the last 30 seconds of the 
broadcast. Newman, who has ap- 
proached several carmakers about 
using the technology, says the prod- 
uct is not yet available.—M.A. 
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Bose® Acoustimass” Home 
Theater Speakers. If you’re 
trying to build a home 


Home theater audio you won’t банов, ни qm 
have to build a room around. more reasons than ever 


to consider Acoustimass 
speakers. 

These little 6" speakers 
have already made a big 
impact on the way people 
think about sound. And 
now that you need up to five 
speakers to enjoy home 
theater, using these Virtual- 
ly Invisible’ speakers makes 
even more sense. 

Instead of being over- 
whelmed by a room full of 
big, bulky speakers, you'll be 
overwhelmed by sound. Not 
only by its sheer power, but 
because it's so true-to-life. 
From explosive sound effects 
to the most intimate sigh, 
Acoustimass speakers repro- 
duce surround sound with 
lifelike realism. 

You get powerful home 
theater without having to 
rearrange your room to 
accommodate big speakers. 
And that leaves more space 
for all the people who'll 
want to join you after they 
hear a movie or big game on 
Acoustimass speakers. 

To learn more about 
Acoustimass home theater 
speakers, call for Bose deal- 
ers near you. That is, if 
there's room for more excit- 


ing audio in your life. 


* Hear it and be convinced for yourself." 1-800-444-BOSE Ext. 628 


Julian Hirsch, Stereo Re 


HESSE ы 
Better sound through researche 


EIiciENCE & ldjECHNOLOGY 


EDITED BY DAWN STOVER 


Perfect for Jack Sprat 
and His Wife 


JACK SPRAT, who would eat no fat, 
might appreciate a new invention 
from AT&T Bell Laboratories: It's 
an imaging system that uses ultra- 
short electromagnetic pulses to deter- 
mine the composition of food and 
other objects. For example, the sys- 
tem can tell precisely how much fat 
is in a slice of bacon, a capability 
that could be useful to meat inspec- 
tors and fussy eaters. 

The imaging system works by 
focusing rapid-fire laser pulses onto 
a tiny antenna. The antenna re- 
sponds by radiating electromagnetic 
pulses, each lasting only a trillionth 
of a second. These terahertz (tril- 
lion-cycle-per-second) pulses, known 
as Trays, change in frequency as 
they pass through the object being 
sampled. Scientists then analyze 
these changes in order to determine 
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Terahertz imaging can be 
used to determine the moisture 
content of foods or other 
objects, such as a fresh leaf 
(left) and the same leaf 
after 48 hours. 


the composition of the object. 

Like microwaves, T-rays are ab- 
sorbed by water but pass easily 
through packaging materials such as 
plastic and cardboard. That makes 
Trays useful for food inspection— 
for example, to determine the mois- 
ture content inside a package of 
cookies. Eventually, T-rays might 
even help postal inspectors detect 
letter bombs, or help doctors exam- 
ine a patient's skin for irregularities 
in moisture content that could sig- 
nal the onset of cancer. 

Terahertz imaging can also deter- 
mine the composition of gases. 
“With this system, you can tell the 
difference between one greenhouse 
gas and another,” says Daniel Mit- 
tleman, who helped project leader 
Martin Nuss develop the imaging 
system at Bell Labs. That could 
make Trays useful for monitoring 
emissions from factories and other 
pollution sources.—D.S. 


MEwWSFRONTS 


Which Way is Up? 


PILOTS CALL it “the leans.” It’s a 
strong sensation that your air- 
craft is flying in a steep bank, in 
spite of what your eyes and in- _ 
struments tell you. 

The leans are just one form of 
spatial disorientation, the phe- 
nomenon once called vertigo. In 
daylight it's a nuisance. At night 
or in clouds, it can kill. The Air 
Force believes it loses 12 pilots a 
year to spatial disorientation. 

Disorientation can occur 
when an airplane's flight attitude 
or acceleration changes so subtly 
that the body's motion sensors in 
the inner ear do not detect it. The 
problém cannot be prevented, 
but it is less likely to kill a pilot 
who recognizes it when it starts 
to happen. A new simulator at 
Brooks Air Force Base in San An- 
tonio, Texas, is designed to give 
young pilots a safe, high-fidelity 
taste of the phenomenon. 

Like most simulators, the 
Advanced Spatial Disorientation 
Demonstrator has a computer- 
generated visual system. But the 
cockpit, mounted on a counter- 
balanced arm, can rotate 360 
degrees in any direction. The 
cockpit flies" smoothly and 
slowly to gradually overcome 
the pilot's sense of balance. 

Beginning late this year, all 
new Air Force pilots will get three 
45-minute sessions inside the 
simulator during their primary 
training. "We're trying to give 
you experience of things that 
you don't want to experience in 
flight," says Col. Sam Holoviak. 

His advice to the pilot who 
suspects that his head and his 
airplane are in two different 
places: ^Whoa! Cencentrate on 
your instruments and keep your 
head very still." —Bill Sweetman 
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SCIENCE & TECHNOLOGY 


Ship Trails in the Sky 


THIRTY YEARS ago, scientists 
looking at early satellite images of 
Earth noticed bright white lines 
marking clouds above the oceans. 
They soon realized that these lines 
were trails left by the smokestacks 
of large ships. 

Once just a curiosity, ship trails 
may now be useful for global climate 
research. In a project sponsored by 
the Office of Naval Research, scien- 
tists are studying satellite images and 
high-resolution photographs of the 
trails to learn how pollution emitted 
by ships affects clouds. 

Ships often burn “dirty” grades 
of fuel while at sea, and their 


Floating Launch Pad 


IN THE SATELLITE business, the cheap- 
est ride to space is atop a rocket 
launched from the equator, where 
Earth’s rotational speed is highest and 
provides the greatest boost into orbit. 
This is one reason the Arianespace 
launch complex in French Guiana has 
been so successful. 

However, many communications 
satellites are designed for geo- 
synchronous orbits that are 
tilted with respect to the equa- 
tor. And some satellites fly in 

* polar orbits that intersect the 
equator at right angles. Attain- 
ing these orbits requires big 
rockets that burn a lot of fuel 
to execute the turn away from 
an easy equatorial flight path. 

A joint venture called Sea 
Launch, led by Boeing Commer- 
cial Space Co., could take busi- 
ness away from Arianespace. 

Sea Launch will make it easy to 
reach any orbit—from equator- 


smokestacks don’t have “scrubbers” 
to remove pollutants. So particu- 
lates in the ship’s smoke are in- 
jected into the clouds, where they 
collect water to form small, highly 
reflective droplets that brighten the 
clouds above the ship’s path. 

The bright lines, which can 
stretch for several hundred kilome- 
ters, offer researchers a way to mea- 
sure the effects of an individual 
ship’s emissions on a relatively 
clean marine environment. An un- 
derstanding of these effects could 
help researchers predict whether 
larger pollution sources, such as 
power plants and cities, also make 
clouds brighter. Some scientists 
speculate that brighter clouds 
could forestall global warming by 
reflecting sunlight.—D.S. 


at the best location for the launch. 

Norwegian shipbuilder Kvaerner 
Group is converting an oil-drilling rig 
into a self-propelled launch pad and 
designing an assembly-and-command 
ship to accompany the pad from U.S. 
ports to launch sites in the Pacific 
Ocean. Russia's RSC-Energia and 
Ukraine's NPO-Yuzhnoye are supplying 
the Zenit rocket and upper-stage motor 
for the venture.—Stuart F. Brown 


ial to polar—using a movable Rockets that are launched from a self-propelled ocean: 
platform that ріасес а rocket ^ going platform could deliver satellites to any orbit. 
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Racing in His Blood 


WHEN A FINNISH cross-country 
skier named Eero Maentryanta won 
three gold medals at the 1964 
Olympics, some competitors sus- 
pected him of blood doping—in- 
jecting oxygen-carrying red blood 
cells for increased stamina. Tests 
showed he had abnormally high 
levels of red blood cells, but there 
was no evidence of tampering. 
Three decades later, genetic re- 
searchers have proven that the skier 
played by the rules. The researchers 
showed that Maentryanta and oth- 
ers in his family have a genetic 
mutation that makes them produce 
excess red blood cells.—D.S. 


Disposable Dinnerware 


A U.S. NAVY AIRCRAFT carrier gen- 
erates more than nine tons of trash a 
day. Most of it is thrown overboard. 

In 1987, Congress ordered the 
Navy to develop plans for comply- 
ing with an international treaty that 
prohibits ships from dumping pa- 
per, metal, or glass near land or in 
“special areas” such as the Antarc- 
tic. The treaty also bans the dis- 
posal of plastics anywhere at sea. 

The Navy has spent more than 
$55 million to develop a processor 
that shreds plastic and melts it into 
pucks, which can be stored onboard 
for later disposal in a landfill. But 
no processors have been installed 
on ships yet. 

Another potential solution is 
biodegradable, nontoxic plastic. 
With Navy funding, Army research- 
ers are testing paper cups and trash 
bags coated with biodegradable 
plastic, and biodegradable plastic 
utensils. The products are nearly 
ready for launch, but their high 
cost is a limitation.—D.S. 
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Clockwise from top left, that's Jack Daniel, Jess Motlow, Lem Tolley, Frank Bobo and Jess Gamble. (Jimmy's in the middle). 


JACK DANIEL’S HEAD DISTILLER, Jimmy Bedford, has lots of folles 


looking over his shoulder. 


Since 1866, we've had only six head distillers. (Every one a Tennessee 
boy, starting with Mr. Jack Daniel himself.) Like those before him, 
Jimmy’s mindful of our traditions, such as the oldtime way we 
smooth our whiskey through 10 feet of hard maple charcoal. He 
knows Jack Daniel’s drinkers will judge him with every sip. So = 
he’s not about to change a thing. The five gentlemen on his wall = |b 
surely must be pleased about that. 


SMOOTH SIPPIN’ 
TENNESSEE WHISKEY 


Tennessee Whiskey * 40-43% alcohol by volume (80-86 proof) * Distilled and Bottled by 
Jack Daniel Distillery, Lem Motlow, Proprietor, Route 1, Lynchburg (Pop 361), Tennessee 37352 
Placed in the National Register of Historic Places by the United States Government 


BEAN: 
PRODUCTS 
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http://www.llbean.com/b.html 


Your Best Path to 
Outdoor Adventure 


Check out our new home page 
on the Internet's World Wide Web 
where you'll find outdoor sporting 
information, expert advice and 
proven L.L. Bean products for all 
your outdoor adventures. 

We hope you'll visit often, ask 
questions and give us your com- 
ments about the site. Our lively 
graphics, photos, and text are 
changing even faster than Maine 
weather - and bringing L.L. Bean's 
83 years of outdoor expertise right 
to your home. 


Enjoy Great Outdoor 
Activities and Gear 

Expert tips and guidelines on 
dayhiking, first aid, conservation 
and how to dress, as well as a selec- 
tion of our most popular products. 
Coming soon: Camping, backpack- 
ing, cross-country skiing, snowshoe- 
ing and gift ideas for the holidays. 


Have More Fun Planning Trips 

Introducing the L.L. Bean 
Outdoor Guide, a comprehensive 
look at almost 800 national parks 
and forests, state parks and other 
great outdoor locales. What to see, 
what to do, when to go. 


Learn All About L.L. Bean 

Discover the unique Yankee 
heritage of the company built on 
a boot, a guarantee and a love of 
the outdoors. 


Please Visi 
http://www.llbean.com/b.html 
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SCIENCE & TECHNOLOG ÍT 


Eat Your Mutants 


CAULIFLOWER looks the way it 
does because a genetic abnormality 
hinders the plant's ability to pro- 
duce flowers. Each bump on a head 
of cauliflower is an *aborted at- 
tempt" to form a flower, says plant 
biologist Martin Yanofsky. 

A team of researchers led by 
Yanofsky at the University of Cali- 
fornia in San Diego studied abnor- 
mal versions of Arabidopsis thaliana, 
a variety of mustard routinely stud- 
ied by scientists because of its sim- 
ple genetic makeup. Through natural 
mutations, Yanofsky's mustard 
plants had developed cauliflower- 
like growths at the tips of stems 
where flowers normally develop. 

Yanofsky and his colleagues iso- 
lated a gene they suspected was the 
culprit and dubbed it “cauliflower.” 
To prove their theory, the scientists 
located a functional version of this 
gene in a normal Arabidopsis plant 
and introduced it into the mutant 
plants, which then produced flow- 
ers instead of curdlike growths. This 
demonstrated to the researchers 
that they had successfully isolated 
the curd-producing gene. 

The researchers then isolated 
the same gene from a cauliflower 
plant. As expected, the gene wasn’t 
functional. But a wild, flowering rel- 
ative of cauliflower has a normal 
version of the gene. 

“The next step will be to take 
the normal copy of the gene and 
introduce it to cauliflower,” says 
Yanofsky. That should trigger the 
vegetable to bloom. 

A better understanding of the 
gene could help commercial grow- 
ers breed new strains of cauliflower, 
Yanofsky predicts. The mutant 
gene might also be inserted into 
other vegetable plants, such as 
tomatoes and peas, to make them 
produce edible curds instead of 
flowers.—Judith Anne Gunther 


A mutant gene makes this mustard plant 
produce lumps (bottom) instead of flowers. 


J ENVIRONMENT | 
Bandaid for Oil Spills 


A TV SHOW on the Exxon Valdez oil 
spill inspired Floyd Riddell to design 
and patent an electromagnetic “ban- 
dage" that prevents oil from leaking 
out of tankers with fractured hulls. 

A 100-square-foot neoprene di- 
aphragm, the Magna-Patch is held 
in place by electromagnets. Crews 
lower the patch using a winch; built- 
in sonar helps position it. 

In tests, the patch turned an 
18,000-gallon-a-minute gusher into 
a five-gallon-a-minute leak. As a re- 
sult, the American Bureau of Ship- 
ping is in the process of approving 
the patch for fighting spills. 

Although the patch could do 
nothing for a rupture like the one 
that split the Exxon Valdez, Riddell 
says it could stop the flow of oil in 
about 70 percent of the cases involv- 
ing damaged tanks.—Alton Parrish 
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The information skyway is coming 


soon to a wireless device near you. 


WORLD 


THEY SAY YOU NEVER FORGET your first wireless gadget. Well, 
OK, maybe they don’t say that. Nonetheless, I remember mine 
well: a cheap transistor radio from Radio Shack that cost me a 
week’s pay peddling the local newspaper. But it’s not the radio it- 
self I recall so fondly. It’s the freedom that sawbuck bought me. 


From then on, the Rolling Stones toured with me. It was magic. 
BY CHRIS O"MALILE Y 


PHOTOGRAPH BY GEOFF SPEAR * INFOGRAPHICS BY KARL GUDE 
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The Little Pager that Grew Up 


PERHAPS NOWHERE IS the potential 
of wireless communications more 
aptly illustrated than with the 
pager. Once simply a “beeper” worn 
by doctors, the lowly device has 
grown into a kind of message center 
for the 1990s. So-called alphanu- 
meric pagers with small LCD screens 
can show not only a phone number, 
but a complete message as well— 
whether dictated to an operator or 
sent by a computer's modem. And 
many paging companies now offer 
the convenience of receiving e-mail 
messages on your pager. E-mail 
generally can be automatically for- 
warded from an online account or 
sent to you directly via an operator 
or a computer system using special 
software sold by paging companies. 
Your pager can also let you know 
that you've received a fax or a voice 
mail message. SkyTel's SkyFax ser- 
vice, for example, beeps you when a 
fax is received through a special 
toll-free number. You can then call 
the SkyTel system to direct the fax 
to your office or hotel. PageNet of- 
fers a similar service called FaxNow. 
Voice mail options work in much the 


It still is, At the moment, the 
magic is emanating from a modem 
the size of a credit card, tucked 
snugly inside my laptop computer, 
which sits on a shaded picnic table 
facing the Atlantic Ocean. A short, 
thin cable connects the modem to 
my cellular phone, itself a folding 
monument to miniaturization. The 
modem dials the cellphone, and 
within a matter of minutes I’m wire- 
lessly transported to the Internet and 
the home page of who else but the 
Rolling Stones. Magic. Freedom. 

That is, until the pager beeps, 
flashing an urgent electronic message 
across its matchbook-size screen: 
“Need diapers now.” 

Welcome to the wireless world. It’s 
a world in which nearly anything we 


same manner. Pacific Bell's Message 
Center, for example, will page you 
whenever a new message is received 
in your voice mailbox. 

But the best is yet to come, as 
paging finally becomes a two-way 
street. By the end of this year, 
with a bidirectional pager, you'll 
be able to acknowledge messages 
by choosing one of the 120 canned 
responses included in the unit's 
software. The first bidirectional 
pager to appear will likely be Mo- 
torola's Tango, a 5.6-ounce unit 
containing a flip-up panel that 
acts as an antenna for transmitting 
and receiving. 

The Tango pager is expected to 
work first on a new two-way paging 
network developed by SkyTel, a 
division of Mtel. Mtel got an early 
start in the emerging "personal 
communications services" arena by 
being awarded a "Pioneer's Prefer- 
ence" license from the FCC in 1992. 
Most of the other big names in na- 
tionwide paging, including Mobile- 
Comm and PageNet, purchased 
similar two-way licenses in the sub- 
sequent FCC auctions.—Jeff Hecox 


previously did with wires can be done 
without them. A world in which new 
ideas—many of them unthinkable 
with wires—seem as boundless as the 
air they travel through. And a world 
that audaciously promises not just a 
series of technological marvels, but a 
kind of lifestyle liberation. Un- 
plugged, we have more choices about 
where we work, play, and live. Un- 
tethered, we can travel far and stay 
close at hand. Unhitched, we can 
blithely bypass the cable TV and 
phone company networks and tap 
into new streams of information and 
entertainment. 

To an extent, it's a world we al- 
ready know: More than half of all 
U.S. households own a cordless 
phone, for example, and 25 million 


people roam completely free, yakking 
on cellular phones. Yet in the long 
view, it's a world we can hardly con- 
ceive of: Our children may one day 
call their kids to supper with display- 
equipped kitchen appliances that.use 
satellite signals to pinpoint their play- 
ground locations and place video- 
phone calls to their wristbands. 

In the interim, the rapidly evolv- 
ing wireless world is poised to change 
our lives in less dramatic but signifi- 
cant ways, even over the latter half of 
this decade. While we await the 
paving of the information highway, 
consider how the wireless skyway is 
coming to your home, car, computer, 
and suit pocket: 

* The airwaves are ringing. Long 
used primarily to make calls where 

a wired telephone wasn't conve- 
nient, cellular phones are now being 
recast as full-time, full-function 
phones. Basic services such as call 
forwarding and voice mail, coupled 
with the option of having one phone 
number wherever you go, are making 
it more practical to receive calls on 
your cellphone. Next up: cellular 
phones that automatically become 
cordless phones (transmitting to a 
wired base station) as you pull into 
your house's driveway. 

* Pagers are talking back. 
Whether they're simple beepers or 
short-message display models, pagers 
have always shared a basic limita- 
tion: They receive, but they can't 
send. Now new paging networks be- 
ing tested will let you answer from 
the hip. The first of these two-way 
pagers, including Motorola's Tango, 
will allow you to send acknowledg- 
ments, like “yes,” “no,” or “got it." 
The next wave will let you reply in 
longer verse. 

* Data is flying. New error-cushion- 
ing cellular modems, such as the 
Toshiba Noteworthy model I hooked 
to my Motorola flip phone, enable 
you to send and receive computer 
data at reasonably high speeds over 
the turbulent airwaves of today's cel- 
lular network. A new digital network 
known as CDPD (cellular digital 
packet data) is being rolled out across 
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the country this year and next. Mean- 
while, the alternative radio-frequency 
data modems and networks are get- 
ting faster, smaller, and cheaper. Mo- 
torola’s new Personal Messenger 
100D fits on a PC Card, for example, 
and wireless e-mail service via the Ra- 
dioMail service costs $39 a month. 

* Wireless is working. Many peo- 
ple who formerly worked with clip- 
boards are now getting their jobs 
done with electronic pads or tablets 
that can wirelessly send and receive 
information to and from other people 
and computers. And it's not just UPS 
drivers and supermarket stock clerks. 
At hospitals run by the Veterans Ad- 
ministration, doctors and nurses will 
soon record, process, and communi- 
cate patient information using elec- 
tronic tablets from Telxon. 

* Daytimers are going digital. 
The promise of “personal digital assis- 
tants" may finally be realized as new 
pocket computers add a missing in- 
gredient to the mix: convenient wire- 
less communications. New personal 
communication services (PCS) net- 
works, such as Mtel's Nationwide 
Wireless Network debuting next year, 
put most of the sending and receiv- 
ing power for e-mail and faxes in the 
network, so PDAs with wireless fea- 
tures can be smaller and lighter. And 
they'll be able to last weeks, not 
hours, on batteries. 

* London is calling. And so, too, 
will Tokyo, Berlin, Moscow, and the 
rest of the world when new satellite 
phone networks begin providing 
round-the-globe service later on this 
decade. Today's cellular phones are 
generally useless outside their native 
soil—or once you're a few miles at 
sea or aloft in a plane. But with a 
phone that communicates with satel- 
lites ringing the planet, rather than 
with land-based antennas, you'll be 
able to call literally from anywhere to 
anywhere. Motorola's Iridium pro- 
ject, backed by international phone 
companies, will likely be the first 
such service. But other parties are in- 
terested. Among them are Mi- 
crosoft's Bill Gates and McCaw 
Cellular's Craig McCaw, who've 
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formed a satellite phone company 
called Teledesic to do the same. 

* Dishes are shrinking. Satellite 
TV dishes are becoming smaller and 
more affordable. Led by Thomson's 
pizza-size RCA Digital Satellite Sys- 
tem—and competitors like Sony— 
television may be going back to its 
wireless roots. In the process, the 
dishes are offering more channels 
(many of them dedicated to movies 
and sports) than cable TV, and supe- 
rior video and audio quality. Eventu- 
ally, they may offer data services for 
interactive TV and PC connections. 
More down-to-earth microwave TV 
systems are beginning to offer alter- 
natives to cable, too. 

* Cars are riding on air. The radio 
broadcasting data system (RBDS) 

is expected to routinely—and wire- 
lessly, of course—send news head- 
lines, traffic reports, weather advi- 
sories, and information about the 
music being played to millions of 
display car radios within the next 
few years. Radio-based “intelligent” 
highways and car navigation equip- 
ment guided by Global Positioning 
System (GPS) satellites will be able 
to show you alternate routes when 
the going gets slow. 

* The gadgets are coming! Cord- 
less phones and TV remotes were just 


the beginning. Among the multitude 
of new wireless items that could catch 
on are personal GPS compasses, pager 
pens and watches, cordless infrared 
printers, and pocket communicators 
for kids—the latter already the rage 
among girls in Japan. 

Lest we forget amidst the airborne 
commotion, the trend to wireless is 
truly a worldwide phenomenon. Mil- 
lions in China are using pagers to 
communicate in places where no 
wired telephone network exists. Mil- 
lions more in African countries are 
sidestepping their backward infra- 
structures with cellular phones. 
Satellite TV service is a staple of 
daily life in many European nations. 

What all of these wireless tech- 
nologies have in common—and the 
fount of their tremendous potential— 
is the part we can't see: the transfer 
of information over thin air. Magic 
is not a bad word for it. It's the com- 
bined sorcery of electrical and mag- 
netic forces, or electromagnetic waves, 
regenerating each other at incred- 
ibly high speeds (roughly 300 million 
meters per second, or about three 
quarters of the way to the moon 
with every tick of your watch). 

Scientifically, it all gets started 
pretty simply. Change the motion of 
an electric charge—push it, wiggle 
it, vibrate it—and you've produced 
an invisible but measurable and con- 
trollable wave of energy that can be 
used to carry a human voice, a com- 
puter file, or a left-turn command 
for a radio-controlled car. The key is 
how often the charge gets manipu- 
lated. That determines the number 
of wave cycles per second, or the fre- 
quency, and in turn the distance be- 
tween the waves, or the wavelength. 
Imagine a long, taut rope being 
moved up and down briskly at one 
end, and you’ve got a good picture 
of how these waves behave. 

Electromagnetic waves go through 
us, bounce off us, and zip past us 
all the time, usually without harm 
or even notice. Visible light occupies 
only a tiny sliver of the electromag- 
netic spectrum, wedged between in- 
frared and ultraviolet frequencies. 


The Radio Spectrum 


Most of the wireless devices we use operate within a portion of the electromagnetic spectrum 


known as the radio spectrum, a range of wavelength frequencies between 3,000 cycles per second (three 
kilohertz, or 3kHz) and 300,000,000,000 cycles per second (300 gigahertz, or 300GHz). Below the radio 
spectrum are very low frequencies, such as those emitted by power and telephone lines. Above 

the radio spectrum are the frequencies representing infrared, vi 
violet light, as well as X-ray, gamma-ray, and cosmic-ray frequencies. 
Here are where some of the more common wireless 


le, and ultra- 


devices fit into the г; spectrum: 


AM Analog тү ЕМ тү тү ВЕ Cellular Digital 
radio cordless channels radio channels channels wireless phones cordless 
phones 2-6 7-13 14-69 modems phones 
(VHF) (WHF) (UHF) 
535-1635 44-49 54-88 88-108 174-216 470-806 800 806-890 900 
kHz MHz MHz MHz MHz MHz MHz MHz MHz 


waves for years, first with electronic 


(Not coincidentally, our eyes are 
visually tuned into the wavelengths 
most efficiently radiated by the 

sun.) And it’s only at levels above vis- 
ible light, including UV rays, X rays, 
and gamma rays, that electromag- 
netic waves are known to be harmful 
(though some people contend they’ve 
been damaged with lower frequen- 
cies, by using a cellular phone or liv- 
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ing near electrical power lines or 
microwave transmitters.). 

The waves generated by today’s 
electronic gear are typically pro- 
duced and interpreted by semicon- 
ductors, or chips, using the broad 
areas of the spectrum known as ra- 
dio waves and microwaves. Radios, 
TVs, and older communication and 
navigation systems have used these 


vacuum tubes and then microchips. 
There is, however, a limited 
amount of “space” within the radio 
and microwave range, and wireless 
devices must operate on different 
frequencies in order to work without 
interfering with each other. So new 
wireless gadgets and services must 
compete for increasingly narrow 
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bands of unused or reassigned space. 
And the keen interest in new wireless 
technologies has led to a kind of 
modern-day gold rush for more por- 
tions of the radio spectrum. 

In the United States, it's the Fed- 
eral Communications Commission 
that classifies and hands out licenses 
to use parts of the radio spectrum. Or 
at least the FCC used to hand them 
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out. Currently, the FCC is auctioning 
off some of the spectrum to the high- 
est bidders, at billion-dollar prices that 
can make downtown apartments in 
Tokyo seem like bargain basements. 
Indeed, it's a telling commentary on 
what lies ahead when the most pre- 
cious “real estate” on the planet isn’t 
even on terra firma. 

But while we can’t grow more of 
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this ethereal spectrum, we can use 
what we've got more efficiently—and, 
in effect, clear new avenues for wire- 
less communication and widen others. 
One way is to free up, or “reallocate” 
in FCC parlance, portions of the radio 
spectrum assigned to the U.S. govern- 
ment or older communication systems 
such as those for commercial fleets 
and railroads. Another, more promis- 
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AHome with Frequency Overload Doesn’t Seem so Sweet 


THINK OF ALL the devices in your 
home that rely on wireless links— 
cordless phones, baby monitors, ra- 
dios, and wireless speakers, for 
starters. As the number of devices 


that rely on wireless transmissions in- 


creases, however, so does the poten- 
tial for interference. 

Interference occurs when a signal 
traveling at a specific frequency 
meets up with another traveling at 
that same frequency. Each signal has 
an amplitude (strength) and phase 
(its point on an s-shaped sine curve), 
and when these two both meet, they 
combine to form a new signal; in the 
extreme, they can cancel each other 
out. Usually you simply receive a de- 
graded signal, often experienced as 
irritating static. 

The FCC assigns frequencies to 
specific devices and determines the 
distance over which they can broad- 
cast data. For instance, the transis- 


tors inside television sets operate at a 


frequency of about 44MHz. They will 
affect other devices operating at 
44MHz only if they're within a few 


ing way is to have the airwaves carry 
digital rather than analog signals. 

Why go digital in the air? Mainly, 
because any collection of digital sig- 
nals—whether it's a computer file or a 
voice call that's been converted from 
analog sound waves into bits—can be 
compressed into a small fraction of its 
original size before being sent over a 
radio frequency. The difference can 
be dramatic. In many cases, digital 
compression techniques make it pos- 
sible to send only one bit of data for 
every 25 to 100 in the original digital 
form. That effectively increases the 
capacity of the radio channel by a fac- 
tor of 25 to 100 times. 

It's already happening with cellu- 
lar phones. Cellular service providers 
across the country are rushing to up- 
grade their network equipment to 
handle digital calls, and in many 


feet of the TV, however. Radio sta- 
tions, on the other hand, which also 
broadcast over specific frequencies, 
can cover an area of many miles. 

Adding an additional wireless de- 
vice to your home isn't as easy as find- 
ing a free outlet. You need to consider 
the disruptive effect it might have. A 
couple of things to consider: Baby 
monitors, many cordless phones, and 
the transistors inside your TV all oper- 
ate within the same frequency bands. 
Most phones can operate at several 
frequencies, so your interference prob- 
lems are usually solved easily by manu- 
ally or automatically seeking a free 
channel. If that doesn't work and you 
have one of the new 25-channel 
phones, try moving the phone's base 
station farther from the TV. 

The other class of devices, includ- 
ing wireless speakers, digital cordless 
phones, remote control extenders, 
and microphones for use with cam- 
corders, operates in the low 900MHz 
range. According to the FCC, speakers 
and telephones do not share the same 
precise frequencies, so you should be 


cases subsidizing the cost of digital- 
ready cellphones (hence, the many 
one-cent and one-dollar phones out 
there). While all of this is costing the 
companies money now, it will allevi- 
ate the capacity problems that keep 
some calls from going through at 
peak-demand periods. And it will 
give the companies room to grow, 
and presumably room to cut prices 
as more people buy cellular phones 
and service. 

Surfing the airwaves is not with- 
out its own perils, however. Floating 
phone calls through the air, for ex- 
ample, has proven too tempting for 
many thieves and pirates. Cellular 
carriers say the illegal use of their 
networks costs them about $500 mil- 
lion per year. And it can cost you 
some privacy, too. Eavesdropping on 
cellular phone calls is still alarmingly 


able to tune your speakers to an 
available frequency. Also, since 
900MHz phones operate over a 
broader range of frequencies, they 
should automatically be able to seek 
out a free channel. 

In an unscientific experiment, 
PoPULAR SCIENCE set out to see how 
many 900MHz devices could be oper- 
ated in a New York City apartment at 
once without significant interference. 
Unfortunately, we stopped at one. 
After tuning 900MHz wireless speak- 
ers from Recoton to all available fre- 
quencies, we were unable to get a 
Cobra 900MHz digital spread-spec- 
trum phone to produce even a weak 
dial tone. Only when all wireless 
speaker components had been pow- 
ered down would the phone work. 

The phone company says it's a pro- 
blem with the speakers. The speaker 
company says it's a problem with the 
phone. The FCC says it's not supposed 
to happen. The moral of this tale: 
Look before you leap into the wireless 
world. And save your receipts. 
—Suzanne Kantra Kirschner 


easy for anyone with the inclination 
and the proper radio scanner. Data 
may prove just as vulnerable, though 
digital encryption techniques are ex- 
pected to make wireless transmis- 
sions more secure. 

Right now, pushing data through 
the air also limits the speed at which 
information can be moved. While 
the best wireless modems are now 
consistently attaining respectable 
speeds (9,600 bits per second and 
up), for example, they’re certainly no 
match for moving computer data 
over wired local area and global net- 
works. Data deliveries by satellite 
might be, though. 

These and other clouds will make 
the ride bumpy at times, but they won't 
likely change our course. We're flying 
warp speed into the wireless world of 
ubiquitous communications. ® 
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HONDA THUMBS ITS NOSE at the 
overachievers in Stuttgart and 
Tokyo by introducing an all-new 
Civic for 1996 that is something of a 
technological watershed, a low-cost 
platform that makes quantum-leap 
improvements in fuel efficiency, 
emissions, and crashworthiness. 

The seriousness of Honda's ef- 
fort is underscored by the introduc- 
tion of a continuously variable 
transmission (CVT). It will be offer- 
ed as an option in the United States 
on the Civic HX Coupe. The other 
models in the Civic lineup—a 
hatchback and a sedan—have a 
more conventional four-speed auto- 
matic as an.option. 

The CVT eliminates the gear- 
ratio steps inherent in conventional 
transmissions by using a steel belt 
between two pullies that vary in 
diameter, seamlessly presenting an 
infinite-number of gear ratios 
Honda is not the first with a CVT; 
that-honongoes to Volvo, which was 
followed by Subaru with the Justy. 
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CIVIC HX VITAL STATISTICS 


Engine 16-valve St 
Displacement 1.6 liters 
Horsepower 115 @ 6,300 rpm 


4-cylinder 


Transmission 5-speed manual (stan- 
dard), CVT (optional) 


But the introduction of this tech- 
nology to a car line as pervasive as 
the Civic—10 million Civics have 
been sold since it was introduced in 
1972—could well be the step that 
finally brings the CVT into the 
automotive mainstream, 

The 115-horsepower engine in 
the Civic HX raises the presumed 
horsepower limits of the CVT, 
which has been restricted to vehicles 
with relatively low power. Honda 
redesigned the belt to accomplish 
this feat and uses a multi-plate 
clutch at the output side of the belt 
drive to disengage the unit when 
stopped. This allows towing the car 
with the wheels on the ground, The 
drive selector alters the computer 
“program, selectively allowing higher 
enpine геу. In drive mode, it be- 
Waves quietly, with a smoothness 
and power similar to a conventional 
automatic. In low, the engine peaks 
and the car “rubber bands” away 
from a low-speed corner, keeping 
the engine in the power band in a 
manner that can’t be matched by a 


4 wheel double 
wishbone 

38/45 mpg (manual) 
35/41 mpg (CVT) 
$12,500 with CVT 


Suspension 


EPA Mileage 


Price 


manual or conventional automatic. 
With the new lean-burn VTEC-E 
engine coupled to-the-CV T, Honda 
claims.up to 25 percent improve- 
ment in real-world mileage over 
conventional automatics. 

The new 1.6-liter base engine 
meets the California low-emission 
vehicle (LEV) standard, several years 
before the requirement goes into 
effect. Honda engineers met the 
standard by reworking the combus- 
tion and locating the catalyst direct- 
ly in the exhaust manifold, where it 
lights off quickly at start-up 

The new Civic chassis is design- 
ed to withstand both side impact 
and offset frontal crashes. The lat- 
ter test is not required by federal 
standards but probably better'ap: 
proximates real-world crashes. Side 
impact is handled with crush-zone 
foam pads. 

The Civic’s dynamics have been 
fine-tuned for a more supple ride 
and improved steering. More notice- 
able is the effort to lessemengine 
and road noise: The new Civic 1s 
substantially quieter than its prede- 
cessor. It is a few inches longer and 
has more head-and legroom. 

Pricing is expected to be close to 
the current Civic, starting under 
$10,000 and climbing up to the mid- 
teens. That could well establish the 
Civic as the lowest-cost high-tech 
car on sale today, @ 


Е" it catches your eye, then it tracks 
AL it. It's the sleek new Canon Е55000. 
The only camcorder that offers an auto- 
focus system and special functions that 
are solely controlled by the movement of 
your eye. 

To operate the ES5000’s Eye Con- 
trolled Focus, simply look through the 
viewfinder, direct your eye to any subject 
within the frame, and the camcorder 
automatically focuses there. Redirect 


your eye somewhere else within the 


Introducing the ЕЅ5000 
with the world’s first 


Eye Control System. 


ES5000 


But there's more to the Е55000 
than just what meets the eye. Consider 
its many other sophisticated features, 
Like a powerful 20x Optical/40x Digital 
Zoom, Canon's renowned Optical 
Image Stabilization system, a Super- 
High Resolution 180,000-pixel Color 
Viewfinder, and a high-quality Hi8 for- 
mat for truly professional results. Add to 
all that its sleek, ergonomic, metallic 
design and you begin to see why the 
super-compact ES5000 is the biggest 


Canon's new Eye Controlled Focus is operated by the movement of your eve. 


news in camcorders today. 

For more information on the ES5000, 
before has autofocusing been smoother our exclusive Eye Control technology as well. Youcan simply call us at 1-800-OK-CANON. 
or simpler. With the ES5000 what y: 


frame and instantly the camcorder 


refocuses at the new position. Never 


Other ES5000 functions can be activated through 


start and stop recording, display dates and titles, fade, We're sure you'll find it to be an eye- 


see is literally what you shoot. operate digital effects and more, all with just a glance. opening experience. 


Canon 


© 1995 Canon U.S.A., Inc 


SSENTIAL TECHNOLOGY GUID 


As we hurtle toward a digital-everything future, the reality is 


TELEVISION 


that television is society’s dominant and most pervasive elec- 


tronic technology. However, the basic box wrought in the 1920’s is an ever-changing technological pallette of new con- 


tent and capabilities. Go on, be a couch potato. Just be sure you do it in high-tech style. BY MICHAEL ANTONOFF 


You Know It’s 
Home Theater ЇЇ... 


„IT'S THE BEST thing you've ever 
heard on your television. The sound 
of a speeding train in The Fugitive 
pans from left to right and your eyes 
and ears are synched to the moving 
image. On an NFL broadcast, fans 
cheer from behind you, commenta- 
tors quip directly in front. Sure, a 
home theater has got to have a big 
screen: 27 inches or larger. But it’s 
the high fidelity VCR or laser disc 
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player, an audio-video receiver with 
Dolby Pro Logic surround-sound de- 
coder feeding external speakers 
front, rear, and center, that trans- 
forms your bedroom into the Bijou. 
To build a home theater, you can 
spend wretchedly excessive dollars 
and hours connecting audio compo- 
nents of unending sophistication. Or 
you can do something smart and sim- 
ple: Hook up a so-called home theater 
in a box to your large-screen TV. Sony, 
Magnavox, Bose, 3M, Pioneer, and 
others make these surround-sound au- 
dio systems. If you absolutely want the 
cutting edge in home theaters, how- 


Everything You 
Need to Know About 
Descramblers 


IT IS NOT ILLEGAL to sell, buy, 
or own descrambler boxes. But if 
you use one, you're responsible 
for paying for the subscription 
programming you receive. If you 
don't, you risk prosecution for 
theft of services. Descrambler 
proponents argue that a con- 
sumer has a right to own rather 
than rent his own equipment. 
Kind of like a telephone. If you 
do buy a descrambler, however, 
you run the risk of it not work- 
ing if your cable company 
changes its technology. 


ever, go digital. Dolby's Surround AC- 
3 provides discrete left and right rear 
channels and a dedicated subwoofer 
channel in addition to left, center, 
and right front channels. Some recent 
laser disc releases such as True Lies, 
Forrest Gump, Interview with a Vam- 
pire, and Stargate include AC-3 
soundtracks. They are compatible 
with several new laser disc players 
from Pioneer, Mitsubishi, Runco, and 
Theta and receivers from Audio De- 
sign Associates and Yamaha. 

So now that you know every- 
thing— please pass along the buttered 
popcorn and hush up. 
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Point & Press Program Guides 


STARSIGHT 
[E rue web TH FRI SAT SUM 


Theme guide 


FOR MANAGING your TV time, pa- 
per is passe. The high tech here and 
now is an interactive guide that's dis- 
played exactly where you need it 
most—on your TV screen. 

The channel surfers' choice is a 
service called Starsight from Starsight 
Telecast in Fremont, California. You 
get the title of the show at the bot- 
tom of your screen (even during com- 
mercials), a display of time remaining 
and, with the press of a button, a plot 
summary or list of stars. Starsight 
gives you a video version of the full 
program grid; you can browse 
through listings and synopses of 
other shows without leaving the 
channel you're watching, or find a list 
of programs by theme. Made your 
choice? Press the Enter button and 
Starsight switches the channel. Star- 
sight is seven days' worth of data— 
updated daily—encoded in your PBS 
station's signal; it's delivered via cable 
or over the air to a decoder device. 
Starsight-equipped TV sets are avail- 
able from Zenith and Mitsubishi; 
Samsung and Coldstar offer the capa- 
bility in VCRs. Magnavox makes a 
$150 add-on Starsight accessory. Sub- 
scriptions run about $4 a month. 


Need more convincing? How about 
an end to VCR programming hassles? 
Press one button; it's done. и 
Other guides will be coming soon. 
Videoguide will use the BellSouth 
MobileComm paging network to 
broadcast listings, for $40 per year, to 
an add-on decoder box (about $100). 
Gemstar Development plans to em- 
bed its Guide Plus data in the ABC 
Television broadcast signal for free, 
though you'll need a specially equip- 
ped VCR to use the information. 


Solving the Cable 
Box Conundrum 


USING A CABLE BOX might prevent 
you from taping one show while 
watching another. You can rely on 
your cable company for help—but 
that may involve additional equip- 
ment and fees. Other solutions 
exist, but if you have a TV with 
dual tuners (better sets with pic- 
ture-in-picture capability have 
these), you might try this: 


Step one: Screw an inexpensive 
two-way signal-splitter onto the 
end of the coaxial cable before it 
connects to any equipment. 


Step two: From the splitter, run 
one short length of coax to the 
cable box and another separate 
connection to the second antenna 
input on your TV set. (Splitters 
and cable are available at your 
local electronics store.) 


Step three: Connect your cable 
box to your VCR and then connect 
your VCR to your TV. 


Now you can tape any channel on 
your VCR while you watch other 
non-scrambled channels that your 
cable company provides. (Premium 
channels like HBO can be viewed 
only through the cable box.) 


Where Does the V-Chip Stand? 


THE HOUSE AND SENATE have fallen in love with a concept called the V-Chip 
that would enable parents to block violent or sexually explicit programs from 
their TVs. A provision requiring TV manufacturers to include the still-nonexis- 
tent V-chip in new sets was approved as part of extensive efforts to change 
the nation’s telecommunications laws. For this to happen, broadcasters 
would have to establish ratings, similar to what moviemakers do; the code 
would then be embedded in the program signal. Here's who favors (V^) the 
V-chip, opposes it (X), or overwhelmingly supports it (V). 


Congress: ZY President Clinton: 


Set manufacturers: xy 


Broadcasters: 
Civil liberties groups: xy 
Chip makers: [2] The public: ev 
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If Enough is Good, 
Too Much is Better 


NE 


MOST OF US—67 percent—prefer 
to rent a movie for home view- 
ing rather than go to a theater. 


LARGE SCREEN TVs (27 inches 
and larger, direct view, and pro- 
jection) are selling at a rate 12 
percent higher than last year. 


MEMBERS OF the average Ameri- 
can household watch more than 
six hours of television per day. 
But fully 40 percent of consu- 
mers say that they are dissatis- 
fied with what's on. 


THE AVERAGE cable-TV house- 
hold receives 50 channels. If 
you're counting, that equals 
16,800 half-hour'program seg- 
ments per week. 


THE SOLITARY boob tube is an 
endangered species: 93 percent 
of TV owners have something— 
a VCR, cable TV, a video game 
system—attached. 


Sources: Times Mirror Center for 
the People & the Press, 1994; Electronic 
Industries Association, 1995 
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The Big Picture 


ALL JUMBO SCREENS are not tech- 
nologically equal. Your choices are: 


1, DIRECT VIEW is the basic cathode ray 
tube technology on steroids. An en- 
gorged 40-inch screen is the largest 
one made by Mitsubishi. The CRT 

is the recommended choice for the 
brightest picture and widest viewing 
angle. But you'll pay the price in heft 
and huge cabinet depth—well beyond 
what most standard entertainment 
units typically accommodate. Price: 
from less than $1,000 to $4,000 for 
sets 27 inches and up. 


2. REAR PROJECTION aims red, green, 
and blue picture beams so that they 
converge on the backside of a screen 
inside a cabinet. Large screen size— 
from 40 to 80 inches—at relatively 
low weight and cabinet depth are 

the attractions here. What you sacri- 
fice is some of the picture brightness 
and the widest possible viewing angle. 
Price: from $2,000 to $8,500. 


3. LIQUID CRYSTAL DISPLAY projection 
utilizes the latest technology: active 
matrix panels similar to notebook 
computer displays. Light passing 
through the LCDs creates the image, 
which is focused on a wall or screen 
across the room. There’s great flexibil- 
ity here: The projector can be moved, 
mounted, or hidden. You can build it 
into a coffee table or suspend it from 
the ceiling. As with a slide projector, 
images from an LCD projector can be 
sized up or down. Want a 200-inch 


picture? No problem if you've got a 
тоот big enough. One caveat: 
There’s an inherent tradeoff between 
picture size and brightness. And a fur- 
ther warning: Viewing an LCD screen 
ina brightly lit room is an exercise in 
futility. Price: $2,500 to $10,000. 


TV Sets that Do the Job 


For the Kitchen: 
RCA's KitchenVision is [ 


a 13-inch TV/VCR a 


combo ($549) with 
washable remote, a 

must when following cooking tapes that 
require chicken fat. 


For on the Go: 
The TV-on-a-rope is 
Sony's FDL-22 
Watchman with 
Straptenna and 2.2- 
inch LCD screen. It. 
weighs 10 ounces 
($160), and it won't fall off your neck 
when you get up to cheer at a game. 


For the Liv- 
ing Room: 
The 32-inch 
Sony Trinitron 
XBR KV- 
32XBR45 is a 
direct-view 
TV with top- 
mounted op- 
erating panel and rounded top that 
together make a stylistic stand against 
even the possibility of set-top clutter. 


For the Home/ 
Office: 
Packard-Bell's Corner 
Computer includes a 

base that turns 
— the 20-inch 
screen into a TV 
(prices ranging from $1,399 to $2,999 
depending on PC options) and includes a 
remote controller that can be used for 
the TV or as a wireless mouse. 


Tuned In 
TV FEATURES WE LOVE 


Z 
А 

© Self-adjusting sound even when the 
commercial comes on. (Magnavox) 
* Self-setting date/clock. (Televi- 
sions from Mitsubishi; VCRs from 
Sony and Samsung) 
* Multiple still picture-in-picture- 
size windows that update them- 
selves every few seconds to show at 
a glance what's playing on other 
channels, (Hitachi and others) 
© Self-adjusting picture brightness 
according to the amount of light in 
the room. (Sony) 


Tuned Out 
TV FEATURES WE THINK ARE SILLY 


* For viewers who have presumably 
fallen asleep, sets whose timed-turn- 
off function shows sheep leaping 
across the screen. (RCA Thomson) 


* Ability to leave messages for an- 
other family member on the TV set 
instead of on the fridge. (JVC) 


* Ability to dress up—with a mus- 
tache and glasses, for example— 
face icons that can be clicked on to 
list channel and movie-rating pref- 
erences. (RCA's DSS) 

* Starsight-equipped TVs with only 
256K causing you to commit data 
triage, while still requiring the 
same subscription price as those 
with 512K. (Early model Zeniths) 
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All Remotes Aren't Created Equal 


USER-FRIENDLY FEATURES: 
* Big buttons with numbers in graphic relief or functions with 
unique shapes so that you can feel them in the dark. 
* A mode indicator for universal-type remotes so you know, for | 
example, before pressing the volume button that the active in- | 
frared code is set for the TV—not the VCR. | 
* A swap, or flashback, button to let you toggle between two 
channels. (On universal remotes, this function can at least 
be added to a programmable button.) 


USER-HOSTILE FEATURES: 
* Hard-to-read labels using lilliputian text or dark lettering on a 
black background. 
* Important functions (such as the 0-to-9 keypad for nonconsec- 
utive channel switching or TV/VCR display toggle) hidden be- 
hind a.cover meant to “simplify” the remote. 
* Covers that are difficult to open. 
* Channel switching that takes two seconds or more to com- 
plete because your remote's instructions are passed along by 


yet another infrared device affixed to a set-top box. 


Why You Need an 
Earth Dish 


TINY (18-INCH) dish antennas that re- 
ceive digital television from satellites 
display a picture that is way sharper 
than conventional broadcasting or ca- 
ble. Our experience puts the Digital 
Satellite System (DSS) from RCA on a 
par with or better than laser disc, and 
the CD-like sound is superb. New de- 
velopments with little-dish TV anten- 
nas enable you to get an interactive 
program guide and set ratings limits. 

Depending on the program pack- 
ages selected, subscribers have more 
choices (including audio music chan- 
nels) than cable customers. 

At an electronics store, 
you can buy an RCA or 
Sony dish, set-top receiver, 
and installation for less 
than $1,000. Through your 
cable company, you can rent 
the 39-inch Primestar dish, starting 
at about $8 per month. 


Satellite systems don’t supply lo- 
cal channels. So you'll need an А/В 
switch to tune these in from a con- 
nection cable or over the air. 

Whatever happened to those 
huge 10-foot satellite dish anten- 
nas? They're very much alive and 
well and worth your attention for 
something little-dish antennas can't 
provide: the behind-the-scenes 
news feeds and syndicated pro- 
grams that networks are distribut- 
ing around the country 
prior to airtime} 
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Worker ants spend! their 
entire lives bringing home sustenance 
to. the queen and her young. 


(We apologize if this sounds familiar) 


Work, work, work. And what do you have to show for it? 
Wed like to suggest the most thrilling home entertain- 
ment experience ever. A Pioneer” Dolby” Surround 
AC-3" Audio/Video Receiver and LaserDisc Player. 


The first in the industry, our VSX-D3S receiver with 


advanced AC-3 technology gives you the distinct 
pleasure of hearing six independent digital channels 
for true surround sound. Plus, all the power you 

demand from an advanced home theater system. The 
result? With our AC-3 receivers and AC-3 compatible 


LaserDisc players, your home theater can deliver 


exciting digital surround sound, which until now was 
heard only in top theaters. Call us at 1-800-РІОМЕЕК 
to find out more about our complete range of home 
theater equipment and for a dealer near you. After all, 
worker ants dont get much time off. So you might as 
well make the most of it. 

ADVANCED HOME THEATER 


YQ PION 


The Art of Entert 


CA. 


©1995 Pioneer Electronics (USA) Inc, Lot 
Dolby and AC are trademarks of Dolby Labora 
Custom bome theater cabinetry by ECLECTI 


sing Corporation. 
North Hills, CA 91545. 
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An exquisitely restored 1940s Northrop flying wing is back in the air. 


It still looks like the shape of tomorrow. 


ABOUT 24 hours of 
flight time and 35 
takeoffs and landings 
are in the log book, and 
the members of the 
Northrop N9M-B test 
crew are beginning to 
feel they understand 
their airplane’s flying 
qualities. Chief pilot 
Don Lykins is putting the finishing touches 
on the official flight manual, and two other 
pilots have already been checked out in the 
bright yellow-and-blue craft. 

This is the second rigorous flight-test 
program for the N9M-B. Why do things 


twice? 


The view from the 
pilot's seat: A classic, 
Sky-blue 1940s North- 
тор logo graces the 
N9M-B's cockpit. 


To stay safe. The original testing took 
place in 1945, and those records are long 
lost. That was the year a team of engineers 
and craftsmen working under the leadership 


By Stuart F. Brown 


of aeronautical wizard Jack Northrop com- 
pleted fabrication of the single-seat, all-wing 
plane—mostly from wood. 

With World War II raging, aluminum was 
reserved for the fighters and bombers being 
cranked out by the thousands and sent into 
combat. Even the owner of Northrop 
Aircraft could scrounge only enough of the 
lightweight metal to fabricate the center 
section of his radical no-tail, no-fuselage, all- 
wing experimental aircraft. 

For the past 12 years, a crew of volunteer 
fabricators and technicians has stolen à 
Saturdays and other bits of free time to meet a 
in a musty factory in the industrial sprawl 4 
of Los Angeles. There, under the 
tireless leadership of Ron 
Hackworth—who over- 
sees maintenance 4 
апі modern- 


ization of McDonnell Douglas jetliners for a living—the 
volunteers resurrected the historic flying wing. 

All sorts of people chipped in over the years, many of 
them affiliated with Southern California’s aerospace in- 
dustry. Rockwell engineer Keith Parker and his wife 
meticulously reworked the plane’s hydraulic flight con- 
trols, which his father had originally designed and built. 
One restorer wasn’t an airplane guy at all, but a weekend 
woodworker whose usual specialty was furniture. His 
expertise was essential to reviving lost wooden-aircraft 
fabricating methods. 

The wing’s power is provided by a pair of horizontally 
opposed, eight-cylinder Franklin “pancake” engines, 
which aren’t easy to maintain. Only nine of these experi- 
mental powerplants were built by the long-defunct 
manufacturer. Luckily, someone tracked down a former 
Franklin technician, who dusted off his notebooks and 
helped sort out oil-leak glitches afflicting the oddball 
engines. Now they run reliably. 

On visits to the workshop over the past three years, I 
watched the complex internal structures of the wooden 
outer-wing sections take shape. It was almost sad to see 
the wing skins finally applied and painted, because they 
hid the beautiful work within. Made from strong and 
expensive many-layered German plywood, the myriad 
pieces of the wing’s skeleton were cut and fitted as finely 
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Rebuilding the Wing 


N9M-B restoration volunteers work on the flying 
wing. The skin surfaces and intricate internal 
structures are mostly made of wood. Decayed 
wooden components (lower left) were replaced 
by hundreds of newly fabricated pieces. 


as the body of a violin or an elite wooden racing sailboat. 

For years, the N9M-B’s neglected remains sat under х 
the scorching Mojave Desert sun іп ап obscure corner of 
Edwards Air Force Base, looking like a formless pile of 
junk. Then Edward Maloney, founder of the Planes of 
Fame air museum in Chino, California, rescued them. 

The plane was from a flock of four small experimental 
flying wings Northrop built and flew. Thirty years later, 
these flying wings influenced the design of the big, 
batlike B-2 stealth bombers seen traversing the same skies 
today. One of the wings crashed during a 1940s test 
flight; another is in the aircraft collection of the Smith- 
sonian Institution in Washington, D.C. 

Witnessing the restored N9M-B’s second flight last ^ 
November at Chino Airport was inspiring yet worrisome. 
After about 40 minutes of gentle maneuvers and flybys 
above a large and enchanted crowd, pilot Lykins radioed 
back something about mechanical problems and pre- 
pared for landing. As the wing touched down, observers 
were alarmed to see that neither of its pusher propellers 
was spinning. He was making a dead-stick landing. 

“I was having trouble with the hydraulic governor,” 
Lykins recalls, “which got the propeller blades stuck at an 
angle that made the engines almost useless, so I shut 
them down." A retired Delta Airlines captain with experi- 
ence in dozens of different aircraft, Lykins collaborated 
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with experts at the Air Force Flight Test School at Ed- 
wards to develop a cautious and methodical flight-test 
schedule to rediscover the N9M-B’s character. 

“Before the first flight,” he says, “we had calculated 

‚ what I could safely do to get back down on the ground if 
anything went wrong. So when the problems happened, I 
had already gone over and over the possibilities with 
some magnificent aeronautical minds, and I had a Plan B 
and a Plan C to fall back on.” 

The Northrop flying wings were the product of Jack 
Northrop’s fascination with the “span loader” concept 
[see “Megaplanes,” April '95]. This design philosophy 
calls for an all-wing structure that provides both aerody- 
namic lift and packaging for the payload, spread over a 
large area. Northrop felt that such a plane would be 
lighter, smaller, and cheaper to build than a conven- 
tional wing-and-fuselage aircraft. 

William Sears, professor emeritus of aeronautics at 
the University of Arizona in Tucson, was chief of aerody- 
namics and flight tests at Northrop Aircraft in the 1940s. 
The 60-foot wingspan N9M series were his and Jack 
Northrop's birds. They designed the single-seat planes 
for one purpose: cheaply and quickly simulating, at one- 
third scale, the flight behavior of a 180-foot-span experi- 
mental flying-wing bomber called the XB-35, which the 
military had commissioned Northrop to build. Sears calls 
this scale-model predictive method and the math equa- 
tions that accompany it “dynamic similitude.” 

Restoration team leader Hackworth has now made a 
flight in the wing, as has another seasoned aviator with 
unique qualifications: Bruce Hinds, who was chief North- 
rop test pilot on the B-2 stealth bomber program for 9 
years and made the first flight of that big, black flying 
wing. Hinds offers his impressions of the two flying wings 
conceived three decades apart: "These are forgiving air- 
planes, and it's the large wing area that does it," he ob- 
serves. "They have a lot of lift, so a small pitch-up adjust- 
ment is all it takes to get airborne during takeoff. The big 
difference between the two airplanes, of course, is that the 
B-2 is computer-controlled, which gives it excellent direc- 
tional stability. In the N9M-B, you have to make little yaw 
corrections to keep the nose pointed where you want it." 

Flight tests back in the mid-40s were more casual, 
aerodynamicist Sears recalls. “Johnny Meyers, our chief 
test pilot, wanted me to go along on some of the N9-M 
flights. There was no room, so they made a little sideways 
chair for me to sit on with my knees to one side, and the 
back of Johnny's neck in my face. 

“Coming back to land one day, we realized that the left 
main landing gear was stuck in the up position. Johnny 
wasn't worried. He descended so expertly that the plane 
was down to about 25 mph before the left wingtip scraped 
on the runway. We made a gentle spin and stopped right 
in front of Jack Northrop, who said, ‘Bill, you really 
shouldn't be in there.' He was such a gentleman. I said, 
‘Jack, I’m only trying to do my job.” Ф 
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Northrop's Giant Wing 


cm 


B-49 flying-wing bombers lined up at the Northrop 
Hawthorne, California, plant in 1948. Politics have since 
doomed the 13 Northrop wings to the scrap heap. 


WHERE ARE NORTHROP'S B-49 flying wings today? 
Nowhere to be found. Even a grand tour of the world's 
great aircraft museums wouldn't yield a peek at one of 
the most interesting and imaginative flying machines 
ever built. All of them were melted down for scrap in 
an act of destruction that took laborers wielding axes 
and cutting torches three months to complete. 

During World War II, Army Air Corps planners began 
to worry that if England fell to Hitler, long-range heavy 
bombers could be needed to attack Germany nonstop 
from bases on America's East Coast. Their optimistic 
goal was to develop a bomber capable of carrying 
10,000 pounds of bombs 10,000 miles. 

The promised efficiencies of Jack Northrop's flying 
wing attracted government funding. So did the B-36, a 
huge six-propeller conventional bomber conceived by 
Northrop's archrival, Consolidated Aircraft, in Fort 
Worth, Texas. Designer Northrop and aerodynamicist 
William Sears launched the 180-foot-span XB-35 proto- 
type off the drawing board and into the sky with a 
quartet of pusher propellers powered by big radial-pis- 
ton engines buried inside the thick wing-fuselage. All of 
the predictions about how the XB-35 would behave in 
flight had come from testing the one-third-scale N9Ms. 

By the war's end, Northrop had installed eight com- 
pact turbojet engines in a version of the big wing 
called the B-49. Although the military initially ordered 
30 reconnaissance models of the B-49, it later decided 
more speed was needed than the thick-winged plane 
could efficiently deliver. 

Strategic Air Command founder General Curtis Le- 
may preferred the B-36, with its range of 9,000 miles 
carrying 10,000 pounds of bombs. The B-36 event- 
ually sprouted four added-on turbojet engines, and 
served as the Air Force's long-range heavy bomber 
until the all-jet B-52 was introduced. Air Force Sec- 
retary Stuart Symington cancelled the B-49 flying 
wing program in 1949.—S.F.B. 


75 


Take back control of your 
telephone. 

Tele-Screen™ Phone 
Protector eliminates unwanted 
calls. Harassing calls, sales calls, 
any call you wish. Incoming calls 
are greeted by a voice prompt 
ank you for calling. Please 
enter the four-digit pass-code." 
Your phone rings only if the 
caller enters the correct code. 
Voice prompt repeats and if no 
code is entered, the caller is 
automatically disconnected! Use 
the keypad to change the code, 
ог de-activate the ш It's like 
having an unlisted phone 
number when уои want it 
unlisted. Like during study, 
meal-time, romantic evenings, or when you only want calls from those you 
gave your password to, Also secures fax and modem lines! 
le-Screen™ #TS-300 $44. 
alls easier than an a у machine 
now it’s working, Un-Telescreened 


*N33HOS-3131 


Own a piece of history from the cold war. 


From Red October to the brutal battlefields of 
Afghanistan, the all steel “Commanderski” watch 
was a badge of honor. Emblazoned on its 
white Russian face is the hammer, sickle, and 
red-star of the USSR's glory days. CCCP is 
highlighted below. Made in the original 
A factory outside Moscow, before the break: 
: up. Now yours. Adjustable steel band. 17 
jewels. Shock, dust, and water-proof 
Accurate to seconds per month. Own the 
last of a genuine cold-war treasure. Get 
yours and get to your next party meeting on 
time, comrade. 


В Rare! Soviet “Commanderski” 
Officers Watch #RW-05 $39.95 


E Two for $69.90, save $10.00 


BLAZER 
MICRO-TORCH 


DELIVERY ALL ITEMS 


The 1300° edge. At over 1/6 the 
surface temperature of the sun, 3” 
Micro-Torch will ignite a wet campfire, 
harden metals, fuse plastics, cut rope like a laser 
beam, and thaw a frozen lock in about half a second. 
Press the electronic ignition lever. The blue-hot flame is windproof, 
rainproof, and completely adjustable. Indoors, even solder jewelry, copper 
and electronic components. Detachable safety-stand for hands-free 
operation, Outdoors, Blazer is the ultimate survival tool - guaranteed fire. 
Get two - keep one at home and one in your pack or glove 
compartment. You'll be amazed how often you fire it up. 


B Blazer Micro-Torch #РВ207 $39.95 
$ Blazer Fuel, 3 year supply #RF300 $9.95 


Complete with full instructions and a lifetime warranty. 


EU E " NT 


TO TIE 


The EXT ШЕЕ ЛШ? 


Straight from the year 2368 
AD. Command your TV with 
the next generation in 
universal remotes. 

Set your Phaser to TV, VCR, or 
even cable. Press a button. With 
Star Trek sound effects, you change 
channels, volume, mute or power 
up. As you key in each command, 
the Phaser fires with a deep ruby 
glow. Now go where no remote has 
gone before. From the on-going 
mission, direct to you. App. 9". Compatible with all major components and 
brands. Want to try one risk-free? Call now and make it so. 


B Star-Trek Next Generation, Type II Phaser Remote #2378 $39.95 


New Phone-Guard III 
keeps your calls private. 
And more, 

If during a phone conversation 
you see the green light go out, 
someone has activated a phone 
tap or picked up an extension. 
Press the red button to resume 
your conversation, now talking 
with caution. And when Phone 
Guard is installed on all your 
extensions, the extension you 
pick up automatically disconnects 
the others! No more running to 
tum off the answering machine 
LED light also tells you = before 
you pick up – if the line is in use 
In effect, Phone-Guard is like a 
mini phone system, protecting 
your faxes or modems from 
erruption, saving you steps, and most of all, insuring your privacy. Measures just 3 
2" x2" x 1" and phone-line powered, requires no batteries 


8 Phone-Guard III Privacy Module #PNG-300 $49.95 


Бс to AC 


Transform your dashboard 
lighter into a traveling power-plant. 

Run any tool or appliance from your car, truck, boat, or camper. Full 100V AC 
power from your vehicle’s 12V battery. A miracle of modern technology -in a 5" x 4" 
package. It works by duplicating the complex “sine-wave” of AC power. Now you can 
recharge power tools on the job, watch TV while camping, access your laptop PC, or 
just plug in a lamp and read under the stars, Completely safe for both your car and 
your appliances. Even when the car is off. Automatic alarms won't let you drain the 
vehicle's battery, or overload your appliances. Now enjoy all the convenience of real 
power-to-go. 
B PC140 Power Invertor, single receptacle, 

delivers 140 watts podes 200 watts peak power. #PC-140 $49.95 


8 PC300 Power Invertor, dual receptacle, 
delivers 300 watts continuous power, 500 watts peak power. #PC-300 $89.95 


Мета technol the bejcoma 
out of i кашк 

Hang one inside your door. The tiny 
red LED lets you know it’s armed. 
Before an intruder even turns your 
doorknob, Bodyguard rips out a 
staggering sien, alerting you and 
sending th thugs scurrying for 
easier pickings. 
also protects file cabinets, 
desks, pool gates, or 
car. Outside, take it 


trouble, click a switch and the 
siren shrieks, A ruby- trobe 
even more protection. Or flashlight 
key locating, car map-reading, or starlit strolls. Measures 5* x 21/3 
x3/4", and requires just one 9v The Get two - 
опе for home or travel, LE ee ee ee 
Wi Electronic Bodyguard Portable Alarm System #DA-36 $19.95 


Handmade and 


Pare Take on saber-tooths, 


wooly mammoths, and 
your next chores, too. 
Discover the knife your ancestors 
used in the last ice age. Some ting y 
just can’t be improved. 30,000 years 
ago, the clan leader who created such 
wondrous tools was master of his world. 
Today, on Oregon’s Great Basin cacl 
painstakingly flaked from pure 
translucent obsidian — the volcanic glass 
forged in the very furnaces of the earth 
itself. Sharp enough to shave a buffalo, 
cach is sinew-wrapped to genuine 
crown stag antler. The result? Nine 
inches of uns beauty, history, 
and power. On your loin-cloth, 
under glass, or skinning your 
next task, behold the 
knife that survived 
evolution itself. 


power yields crystal clari 


#R-215 $29.95 


р A 


#088 22 220 $8 $89. 95 


The Edge Company * P.O. Box 826 * Brattleboro, VT 05302 


GRIP. CUT. SAW. PRY. FIX. OPEN. 
Stop lugging around your heavy tool box. With one tool you 


can now: loosen and tighten bolts. Fix a leaky faucet. Cut rope, wire, 
or wood. Tie a fly. a trout. By ocs a pet a Tighten a 
bike cable. Adjust a friend's carburetor. Or just kick back and slice an 
orange for your kids. 


а ios Sind Mane eee Cee 
wipes clean after each use. Slotted handle gives tough grip = 
Vela e ш Gc hele. Best of all, it Чока down to fuse E ^ 
inches, so you can take it anywhere. Includes belt holster. Slip it over 
your car visor, and be prepared on the road, too. Lifetime warranty. 


W All Steel Pliers-Plus Tool #GRP-69 $29.95 
Just $24.95 each when you buy two! Save $10.00! 


“Truth is, I js Жж don't much need to drag 
around my old rusty tool box anymore.” 
= Fireball Smith, Vermont handyman 


Own the last of Russia’s restricted issue spy glasses. 
Designed for the KGB. All metal micro-binoculars fold 

away to disappear into palm or shirt pocket. Yet 

super advanced coatings and huge 2.5 x 17.5 


ven in low-light 


conditions, Hunting, sports events, concerts, 
nature study, or surveillance. 
powerful 1 1/2" long cold-war edge. 


Dual Focus KGB Micro-Binoculars 


Now get the 
Can alio be used reversed as 
low power microscope. 
Includes Russian 
documentation. Hurry, 
comrade, supplies limited, 


With any order over $75.00. 

The Flameless Jet Lighter. 
Lights with an intense 
windproof glow. #JET-B 


Description Qty | Price Bach 


Method of Payment: О Check or Money Order enclosed 


Our obsidian factory, 
«1.000000 RC. THE - COMPANY 
KNIVES, TOOLS, GIFTS, & HI-TECH ACTION GEAR 
P.0. Box 826, Brattleboro, VT 05302 * 1-800-732-9976 

mi 7777 77 Qul Toll-Free 1-800-732-9976 or fil out order form and mail to: 
Pme | Model # 

Address | 

City State Zip. 
| Tdephone( — ) 


Ul VISA О MasterCard О Amex О Discover 


Credit Card #: 

Exp Date: L Issuing Bank of Card 

£ 1 certify that Tam over eighteen years of age and assume liability for laws in my arca 
{soning produce hne окей: 


TOLL-FREE 1-800-732-5 


D ges -over 80 full-color pages of the hottest. 


ка ани 


‘The Edge Ironclad Guarantee: Every iem we sell will give you 
complete satisfaction or you may return it within 30 days for a 
foll refund, credit, or exchange. Your choice. Plus - every Edge. 
} product is covered by our famous lifetime warranty. 


f Fg Add $4.00 FedEx shipping and insurance per item, $3.00 cach additional item. All orders shipped within 48 bowers. 


ose EE EE UB MN 


the world. Miu 


IP Me d 
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Honey, | Shrunk 


the Mice! 


By Arthur Fisher 


WHAT'S THE MOST widespread disease in the 
United States? Obesity. Fifty million Americans 
suffer from the condition, meaning their body 
weight is more than 20 percent higher than the 
ideal weight for their height. Obesity is also a ma- 
jor risk factor for a bevy of cripplers and killers 
such as diabetes, cardiovascular disease, stroke, 
some cancers, and some types of arthritis. 

Most obese people struggle to shed fat 
through diet and exercise, often undergoing the 
tortures of the damned; their rate of success is 
dauntingly low. Many waste their money on 
weight-loss scams promoted by hucksters and 
snake-oil salesmen. 

Is there something special about the metabo- 
lism of overweight people that defeats their best- 
intentioned efforts at fat reduction? Physiologists 
have long thought so. Now dramatic evidence in- 
dicates that chemically reversing a genetic defect 
can quickly turn a fat individual into a thin one— 
in laboratory mice, at least. 

Dr. Jeffrey Friedman and colleagues at Rocke- 
feller University and the Howard Hughes Medical 
Institute recently demonstrated that they can cut 
the weight of obese mice—which are three times 
heavier than normal mice—by 30 percent in just 
two weeks of daily injections with a hormone 
called leptin. Friedman says experimental results 
suggest that leptin regulates weight by controlling 
the amount of fat stored in the body. 

Leptin is found in both mouse and human 
blood, but in tiny, almost undetectable, quanti- 
ties. Its production is governed by a gene called 


A newly discovered hormone 
drastically reduces the weight 
of obese mice in weeks. It may 
hold hope for the nation’s 


legion of frantic dieters. 


ob, for obese. When this gene is defective, as in 
the fat mice—and, presumably, in some fat hu- 
mans as well—not enough leptin is produced to 
control fat storage in the body. 

When rotund rodents with a mutated ob gene 
are injected with leptin, the previously sluggish 
overeaters consume less food and burn more calo- 
ries. And the weight loss comes almost entirely 
from stored fat. Amazingly, even normal, lean 
mice lose about 12 percent of their weight— 
almost all of it fat—with leptin injections. 

The Rockefeller researchers have managed to 
manufacture leptin in the laboratory by cloning the 
ob gene, which they discovered earlier this year. 
The scientists insert copies of the gene into bacter- 
ial “factories” that then churn out the hormone. 


A TALE OF TWO MICE: Both of these ro- 
dents have a mutated obesity gene. The 
defect normally causes major fat gain, as 
in the mouse on the right, which weighs 
about three times as much as it should. 
The mouse on the left was once equally 
chubby, but after several weeks of injec- 
tions with the hormone leptin it lost 
more than 30 percent of its fat. The 
treated mouse ate less and expended 
more energy than its companion. 
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Although the ob gene was not isolated until re- 
cently, the first mouse with a genetic mutation 
causing obesity was found and studied by research- 
ers at the Jackson Laboratory in Bar Harbor, Maine, 
in the early 1960s. In a stunning experiment there, 
Dr. Douglas Coleman patched together the circu- 
latory systems of an obese mouse and a normal 
mouse. The obese mouse immediately began to 
shed fat—the first clue that an unknown sub- 
stance in the blood helps regulate weight. 

If human trials with leptin begin next year as 
planned, it will be at least five years before an anti- 


fat drug comes to market. But there is no assurance 
that it will cure all, or even most, cases of obesity. 

There are at least five genes involved in mouse 
obesity, including “tubby” and “fat,” biologist Juer- 
gen Naggert of Jackson Lab reported at a meeting 
there last July. And in another development last 
August, researchers said they had found the first 
human gene linked to adult onset diabetes, which 
is closely associated with obesity. 

“The genetics of obesity are not so simple,” 
Naggert says. “So far, everything we’ve learned 
about it has been surprising." > 


EEDBAC 


Dear Reader, we know you're interested in new products and tech- 
nologies. We want your help to make Poputar Science a magazine that is in step 
with your interests. Please fill out this questionnaire and mail it to PSFeedback, 
2 Park Ave., New York, NY 10016. Or fax it to us at 212-481-8062. 

Or fill it out online at http://www.enews.com/magazines/popsci 

In future issues, we'll share the results of the Reader Poll. Thanks! 


1. How often do you read the What's New 
department? 

every month 

O 6-12 times a year 

1-6 times a year 

never 


2. How much do you read of What's New? 
all Г] most half 
some none 


3. Tell us why you read What's New. Please 


rate from 1 to 5, with 5 being most Important | 


and 1 being least important. 
I like to know about the latest new products 
and Innovations before anyone else 
1 2 3 s 5 
1 like the brevity of the items 
1 2 3 4 5 
1 like the variety of the Items 
1 2 3 4 5 
1 like the photographs 
1 2 3 4 5 


1 like the explanatory diagrams and illustrations | 


1 2 3 4 5 
1 like to buy the latest gadgets | see in 
What's New 

1 2 3 4 5 


4. Please tell us how much coverage of 
these What's New subject areas you would 
like to see. 


Computers / software / printers 

more less about the same 
Consumer electronics products 

more less about the same 
Sports equipment /recreation 

more less about the same 
Science advances 

more less about the same 
11/95N 


READER POLL 


Do you think the federal 
government should reinstate 
funding to continue the 
search for intelligent life 
elsewhere in the universe? 


О Yes O No О Not sure 
Aviation and space 
more [less [about the same 
| Photography 
О тое [less about the same 
| Cars and automotive technology 
more less about the same 
! Home technology and products 
H more less about the same 
| Environmental technology and products 
О more less about the same 


; 5. Would you buy a special Issue all about 


| What's New? 


Yes 


Г]Мо 


1 6. How much do you think you would pay for 


а special issue all about What's New? 
$300 [15450 
$3.50  []$5.00 
$400  [] Other. How much? 


' 7. Would you like to leam about What's New 


| products before the magazine is printed? 


Yes No 


8. Would you buy a magazine that was ONLY 
about What's New? 
Yes No 


9. How often would you like to see such a 
; magazine run? 

every month 

6 times a year 

4 times a year 


| 10. Are you a male or a female? 
male 


female 


| 11. What is your age? 

Under 18 (0 40-49 
18-29 50-59 
30.39 60-69 


70 or over 


12. What Is your marital status? 
Single (never married) Married 
Separated or divorced [] Widowed 


| 43. What Is the highest level you completed 
| In school? 
| 


Some high school or less 
Graduated high school 
Attended college 1 to 3 years 
Graduated 4-year college 

0 Master's degree 

Doctoral degree 

Post doctoral degree 


What Is your total household Income? 
Less than $15,000 

$15,000 to $29,999 

i $30,000 to $44,999 

i $45,000 to $59,999 

| C $60,000 to $74,999 

$75,000 and more 


| 15. What Is the Zip code of the area in which 


| Thank you for participating in our survey! We 
| would appreciate any additional comments 


| ог suggestions on a separate page. 

| (Optional) 

! Мате: 

| Address: _ TERMS н 
| Telephone: Fax: 


‘PopularScience 
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“The many different resolutions 
[of computer screens] measured in 
pixels have caused meto wonder 
how they compare with the resolu- 
tion[in pixels] ofthe human eye." 
Savraj Singh Dhanjal 
Mercerville, New Jersey 


The human eye: not exactly like a monitor. 


ONE CAN'T draw such a compari- 
son, because a computer screen 
emits light, while our eyes have sen- 
sors that absorb light. An appropri- 
ate comparison, says Jeff Pelz, pro- 
fessor at the Rochester Institute of 
Technology, would be between a 
human eye and a camera. 

“A typical amateur electronic 
[digital] camera has about 300,000 
sensors,” explains Pelz, “and the 
best on the tnarket is a camera with 
about six million.” A human eye 
has more than 100 million sensors. 

However, that doesn’t paint the 
whole picture, Pelz says, because 
these sensors are not evenly dis- 
persed on the back of our eye; 
most are packed into a small area 
in the center. Because our eyes 
can move three or four times each 
second, he estimates that these 
sensors serve as the equivalent of 
nearly half a billion sensors. 
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The Electric Car 


IF YOUR ROUND-TRIP totals approximately 50 miles or less, you may be able 
to commute in an electric vehicle soon. Here's how your future to-the-office 
and around-town EV will work.—Suzanne Kantra Kirschner 


UNDER THE HOOD 
Regenerative braking 
system charges the bat- 


Energy- t 
en lie vem teries during braking 


system—optimizes 


Battery-monitoring 
energy flow 


system 


Inductive 
charging system 


Lead-acid batteries 


AC induction or 


HOW ENERGY FLOWS Brushless DC motor 


12-volt car accessories— 
including lights, wipers, 
horn, radio, power brakes 


Heater controller 


Resistance 
electric 
heater 


144-volt to 12- 
volt converter 


© 144-volt battery— 
‘feeds all components 


© Battery charger— 
restores power 
level in battery 


Air 
conditioner 


Air-conditioning 
controller s 
AC induction or 


brushless DC motor Ignition por 


[:] electric power 
Accelerator/ — Utility— for charging 
brake control ^ generates 
electric power 
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Breakthrough device ^ ^ < 
creates a wall of silent noise that drives 
away annoying animal pests... 


Now you can use ultrasonic power to repel annoying dogs, cats 
and many wild animals—without harming them. 


Ultrasonic Power. Yard Gard’s electronic 


e honest. Even if you like animals, you 
B don't want strange animals in your 
yard. You know what I'm talking about: 
dogs that dig holes and foul your lawn or cats 


ultrasonic generator broadcasts powerful 
that repels four-legged yard 
pests, yet is generally unobtrusive to people. 


“silent noise 


Tones are harmless 
but animals find the 
sounds so unpleasant 
that they flee. 

Why it works. Small 
animals depend on 
their acute hearing for 
survival. They can 
hear in the 18 to 255 
kilohertz range which 
is beyond the range of 
most humans. When 
critical hearing fre- 
quencies are disrupted 
by strong pulses, ani- 
mals feel threatened 
and leave the noisy 
area. Yard Gard takes 
advantage of this fact 
to protect your yard 
from pests. 

Break their habits. 
Animals are creatures 
of habit. They estab- 
lish a territory and 
generally follow the 
ater sources. same travel routes. 
Gard d Yard Gard forces ani- 
mals to change their 
patterns and establish 
new ones. They soon 
modify their habitual 


that trample flowers 
and sleep on your car. 
Common problem. 
If you live in a rural 
area, you've probably 
had trouble with rac- 
coons, skunks or pos- 
sums. If you live in the 
southwest, you may 
even have had prob- 
lems with armadillos. 

Until now, there 
weren't many options. 
You wouldn't want to 
harm a stray animal, 
and an animal control 
agency may take days 
to respond, if they do. 
Modern solution. 
Fortunately, modern 
technology has provid- 
ed an answer: the new 
Yard Gard. It uses high- 
frequency sound waves 
to force unwanted ani- 
mals to leave the area. 
Yard Gard eliminates 
the need for repellents, 
trapping or physical at- 
tacks. Pests learn to 
avoid the areas Yard 
Gard protects. 


Proven powerful 
and effective... 


I n the past, people 
relied on tra 

poisons to get rid of 

pests. But environ 
mental awareness has 
increased the demand 

for clean, non-lethal 
pest control methods. 
Safe and humane, Yard 
Gard is the perfect solution. 


Humane. Yard Gard с 

animals. By creating a wall of 
quency sound, it forces them to le 
area and create 

the sound is very 


Non-toxic. Chemicals used t 


pests can be dangerous to n 


or humans. Yard Gard poses no health risk 


en used properly. 
Nature-friendly. 
Poisons and p 


cides can pollute 


Are animals turning 
your yard into a тоо? 


routes to avoid Yard 
Gard zones. Once that 
has happened, they'll 
no longer bea problem. 
Just plug it in. Yard 
Gard plugs into any 
standard household 
outlet. Electricity con- 
sumption is very low 
and costs only about 25e 
a month to operate. 
Yard Gard is de- 
signed for outdoor 
operation in all types of 


4 


Do cats think your 
garden is a litter box? 


» 


p 


weather. You can use Ате rabbits eating as 
your Yard Gard all  "üthiromyourgarden 
2 as you are? 
year round. 

Mount your Yard 
Gard ona wall, post, or 
fenceorplaceitonaflat — :: 
surface. Yard Gard is 
virtually maintenance- ро vou have problems 
free and requires only a with unusual animals? 


minimum of care. 

Three settings. Yard Gard has three fre- 
quency settings. At its lowest frequency setting, 
one Yard Gard covers an oval area of approx- 
imately 4,000 square feet—the size of an 
average city lot. Additional units can be added 
to accommodate especially large yards. 


Keep the birds. Do you love to watch and 
feed birds in your yard? If you have problems 
with cats chasing birds 
away or killing them, 
Yard Gard is the an- 
swer. Birds are not 
affected by high fre- 
quency sound waves. 
They can’t hear it, but 
cats can’t stand it. 

Try it risk-free. For 
a limited time, you can 
get the new Yard Gard 
at the introductory 
price of just $99. Call 
today to take advan- 
tage of this special 
factory-direct pricing. Yard Gard is backed by 
Comtrad's exclusive risk-free home trial. Try 
itand if you're not completely satisfied, return 
it within 30 days for a full "No Questions 
Asked" refund. Yard Gard is also backed by a 
two-year manufacturer's warranty. Most orders 
are processed within 72 hours and shipped UPS. 


Mount Yard Gard to a 
fence or porch railing, 
or place it on a post. 


Yard Сага... ..$99 $125ан 
Please mention promotional code 502-PS-6556. 


For fastest service call toll-free 24 hours a day 


800-992-2966 
ES ZI c 


To order by mail, send check or money order for the 
total amount including S&H (VA residents add 4.5% 
sales tax.) Or charge it to your credit card by en- 
closing your account number and expiration date 


INDUSTRIES 


2820 Waterford Lake Drive, Suite 106 
Midlothian, Virginia 23113 


Hey, What's All the Bugaboo? 


WE SHARE THIS PLANET with more than 


600,000 species of insects (half 
of which, often to our horror, 
are beetles). In fact, there 
are so many bugs inhab- 
iting the planet that 

for every pound of hu- 

man flesh, there are 

upward of 300 pounds 

of insects. 

Herewith are some of 
these creatures’ more amaz- 
ing and unusual exploits... 
—compiled by Kal Island 


The density of a typical locust 
swarm ranges from 100 to 500 mil- 
lion bugs per square mile. The aver- 
age swarm covers more than 400 
square miles—an area that mea- 
sures several times the size of 
Washington, D.C.—and can contain 
up to a total of 50 billion locusts. 


While the females of many praying 
mantis species will try to eat their 
mates during copulation (and many 
times succeed), one North American 
variety of mantis is without any 
males at all. All offspring are female 
and are born from unfertilized eggs 
through a reproductive process 
known as parthenogenesis. 


Dragonflies have been clocked at 
speeds of up to 60 mph. They move 
their sets of wings in opposite di- 
rections to create more lift for their 
weight than the most efficient air- 
planes. The Air Force, Navy, and 
NASA have studied these insects for 
their aerodynamic abilities. 


The tiny Drosophila fruit fly pro- 
duces a sperm 2.3 inches long, or 
about 20 times as long as the fly it- 
self, and 1,000 times longer than 
the average human sperm. 


ке сша 


А mantis holds its forelimbs ир as if in prayer. 


The semen of the male fruit fly has 
been found to be toxic to the fe- 
male. The more partners a female 
fruit fly has, the shorter her life 
span. Ironically, the purpose of this 
toxicity is not to kill the female, 
but to destroy rival sperm cells from 
competing males. 


Having trouble getting rid of 
roaches? Maybe it’s because 
they're so smart. Not only are 
cockroaches one of the few insects 
that can be taught to run mazes, 
they can also learn new behaviors 
without their heads. Decapitated 
roaches subject to electric shocks 
learn to avoid the shocks after 
only about 30 minutes of expo- 
sure. Headless roaches can live for 
several days, until they eventually 
die of starvation. 


Forensic entomologists have been 
using insects for more than 100 
years to determine the time of 
death of murder victims. A unique 
species of carrion insect will in- 
habit a corpse at each stage of de- 
composition, and experts can 
determine the time of death to 
within a few hours by noting the 
species present. 


ШҮП 


Still, if you rephrase your ques- 
tion to ask which is superior—the 
eye’s ability to perceive details or the 
screen’s ability to produce them— 
there is a mathematical answer. The 
key, explains Brian Wandell, profes- 
sor at Stanford University and au- 
thor of the book, Foundations of 
Vision, is the distance of your eye 
from the screen. 

Scientists measure what the eye 
sees in terms of degree of visual an- 
gle. A simple way to understand a 
visual angle is to envision looking 
through the narrow end of a cone. 
What you see is received by a par- 
ticular number of sensors in your 
eye—whether the wide end of the 
cone is two inches from your nose 
or two yards. The top and bottom 
walls of that imaginary cone repre- 
sent the visual angle; it can be di- 
vided into individual degrees. 

For each degree of visual angle, 
you'll see a certain number of pix- 
els—a few if you're close to the 
screen, and more if you're farther 
away. So, Wandell says, the ques- 
tions should be: *How many sen- 
sors are there, per square degree of 
angle? And how many pixels are 
there, per square degree of angle?" 

For example, Wandell says, let's 
imagine a screen that is 15 inches 
wide and 15 inches high. Your eye 
is 12 inches away. Using trigonome- 
try, one can calculate that the vi- 
sual angle is approximately 50 
degrees wide and 50 degrees high— 
or, 2,500 square degrees. 

Now, he says, suppose the 
screen has approximately a million 
pixels. “So you have a million pixels 
distributed around something 
that's 2,500 square degrees. That 
gives you about 400 pixels per 
square degree." 

How many sensors does the 
retina have per square degree? 
Near its center it has 14,000. 

Thus, your eye has more than 
30 times as many sensors as there are 
pixels in the equivalent area of the 
screen at that distance. 
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What is the best way to measure 
radon in my house? 
Steven K. Kormmenhoek 
Skrom@aol.com 


RADON, a naturally occurring ra- 
dioactive gas, can percolate up 


from soil into houses. Studies have 
linked radon exposure with in- 
creased risk of lung cancer. Radon 
testing kits sell in stores for $20 to 
$25. You should look for one la- 
beled as state-certified, or having 
passed the EPA’s testing program. 


Frustrated With 
Your Sleep? ` 
Do you toss and turn 
at night? Cant seem to | 
find a comfortable posi- — 
tion? Does your back ! 
ache when you awake? { 
These аге signs that 
your mattress may not 


support you properly. 
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Short-term tests (ones taking two to 
90 days to conduct) are convenient 
but are considered less reliable than 
longer-term tests (90-plus days). 
Both types require that you mail 
the kit material to a lab for evalua- 
tion once the sampling period is 
over. The EPA recommends that 
you try a short-term test first; then, 
if your home's radon levels are 
high, take a longer-term test to ver- 
ify the results. 

Yet a third option is hiring state- 
certified or EPA-qualified profes- 
sional testers. They may use 
sophisticated equipment that mea- 
sures other parameters that could 
affect the radon level (like your 
home’s air pressures, humidity lev- 
els, and temperatures over time), 
but the cost will be considerably 
higher, from $70 to $300. Testers 
won't necessarily measure your 
long-term radon exposure any bet- 
ter than a good kit, but they may 
help pinpoint the cause. 

For more information, call the 
National Safety Council's radon hot 
line, 1-800-SOS-RADON. If your 
home tests higher than 4 picocuries 
per liter and you are considering re- 
mediation, call the Consumer Fed- 
eration of America Fix-It Line, 
1-800-644-6999. 


Why can’t we load a cargo of nu- 
clear waste and other hazardous 
materials into a rocket and launch 
it directly into the sun? 
Henry Butler 
HButler@aol.com 


IT’S TECHNOLOGICALLY feasible 
but would be far too dangerous. 
The biggest risk is that the rocket 
would explode (as rockets have a 
tendency to do) and send nuclear 
debris all over the planet. “It’s just 


The Only not something we would entertain,” 
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duling nightmares, no long weekend 
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door, just when you need them. 


Take charge of 


your career! 
Send today for NRI's free, full-color 
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of NRI's innovative training in 
Computer Programming, Microcom- 
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Education Center, 4401 Connecticut 
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tons of high-level nuclear waste. 
The Titan IV rocket, our largest 
payload vehicle save for the shuttle 
(which no one would consider send- 
ing into the sun), can carry about 
20 tons and costs $800 million per 
launch. The figure for getting rid of 
everything comes out to a cool $1.2 
trillion—not counting the cost of 
building several hundred more Ti- 
tan IV rockets. That’s just a bit less 
than the entire annual budget of 
the United States. 


What makes and keeps the Earth’s 
core so hot? 
L. Butler 
Butler@ten-nash.ten.k12.tn.us 


FIRST OF ALL, Earth’s core started 
out hot, In a recently published book 
entitled Naked Earth: The New Geo- 
physics, author Shawna Vogel ex- 
plains that Earth's iron core formed 
early in the planet's history, when 
Earth was only a fiery mass: “All the 
iron in the planet turned to liquid 
and, because of iron's great weight, 
the tiny droplets sank to the center of 
the planet. Swirling currents of mol- 
ten metal collected in a central ball 
that spanned nearly half of Earth's 
radius. 

"There the iron sits today. At 
Earth's center, the temperatures 
reach thousands of degrees Fahren- 
heit. Yet in spite of this tremendous 
heat, geophysicists now know that 
the iron in the core didn't stay 
completely molten," Vogel writes. 
The nucleus of the core has been 
squeezed into solid iron by the in- 
tense gravitational pressure of the 
material around it. 

Heat rising from Earth's iron 
core drives volcanoes, hydrothermal 
vents, the movement of the conti- 
nental plates, and other geophysical 
processes on the planet's surface. 
“Gradually all of these processes are 
cooling Earth," Vogel explains. But 
long before the iron core turns 
cold, our sun will have evolved into 


a giant red star so big that it will 
swallow Earth up completely in its 
expanding sphere of heat. 


When reducingthe coefficient of drag 

from 0.4 to 0.3, what percentage in- 

crease can you expect in gas mileage? 
Joseph Winering 
Willingboro, N.J. 


THE DRAG from wind resistance in- 
creases with the square of velocity, 
which means that lowering the co- 
efficient of drag (a measure of the 
wind resistance of two cars with the 
same frontal area) becomes more 
important as speed increases. At 60 
mph, about 60 percent of the total 
drag is wind resistance (the rest of 
the drag comes from rolling resis- 
tance, internal engine drag, and 
other factors). So a 25 percent im- 
provement in the coefficient of 
drag should translate into a 15 per- 
cent improvement in mileage. At 
slower speeds, the coefficient of 
drag becomes almost meaningless. 

It’s worth noting that drag coeffi- 
cient is multiplied by frontal area to 
get an index of total wind resistance. 
Thus, sleek aerodynamics mean 
more in a minivan or other full-size 
car than in, say, a sports car. 


How does RAM work? 
Dave Drager 
Pottstown, Pa. 


THINK OF RAM as your computer’s 
short-term memory, and disk stor- 
age (on floppy, hard, or CD-ROM 
drives) as its long-term memory. A 
computer’s random-access memory, 
or RAM, stores the programs you 
use and the data you create in a 
temporary holding area—literally, as 
electrical pulses that are directed by 
tiny transistors and stored in even 
smaller capacitors on the memory 
chips in your PC. It keeps the infor- 
mation there so programs and data 
can be accessed quickly (at the 
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speed of electricity) and іп random 
order (hence the name), rather than 
at the relatively slow rates of mag- 
netic “read” heads roaming over 
spinning hard disks. 

The downside to typical “dynam- 
ic” RAM storage is that it requires a 
constant flow of electricity to keep 
its capacitors charged and the data 
alive. When you shut off your PC, 
your RAM is wiped clean—so if you 
didn’t save that memo to disk, it’s 
gone forever. Some newer types of 
memory chips, including “flash” 
(FRAM) and “static” (SRAM) mem- 
ory, are designed to retain data even 
after a computer is switched off. But 
these chips are quite expensive com- 
pared to dynamic RAM and are gen- 
erally used for narrower record- 
keeping purposes within PCs. 


How do carbon monoxide detectors 
work, and what, if any, are their 
limitations? 
David Yashar 
Providence, R.I. 


TWO TYPES of technologies are 
used in carbon monoxide (CO) 
detectors. The most common is the 
“Gel Cell,” which consists of a bio- 
mimetic (mimicking biology) sensor 
that attracts CO in much the same 
way that hemoglobin in the blood 
does. The sensor, normally amber, 
turns dark in the presence of CO. 
The other type of detector senses 
CO with the aid of a microprocessor 
that measures the electrical resis- 
tance of a tin oxide plate, whose re- 
sistance changes in the presence of 
carbon monoxide. 

Both types of detectors can be 
adversely affected by temperature 
and humidity. Last December, a 
temperature inversion in Chicago 
caused unusually high amounts of 
CO to become trapped at ground 
level, resulting in thousands of false 
alarms from CO detectors. First 
Alert’s heavily marketed biomimetic 
detector came under strong criti- 
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cism during that same time period. 

First Alert says it has rejiggered 
its biomimetic detector to comply 
with new Underwriters Laboratory 
standards. These standards require 
all detectors approved by the UL to 
ignore very low levels of CO for a 
period of 30 days, rather than for 
previous eight hours. 

Nevertheless, Consumer Reports 
concluded in a recent test that the 
tin oxide models are superior. You 
can tell what type of technology a 
detector uses by whether it is bat- 
tery operated or not. Plug-in models 
use metal plates; battery- powered 
ones are biomimetic. 


If my understanding is correct, we 
don’t have a vaccine for the com- 
mon cold because there are hun- 
dreds of different types of cold 
virus. If that is true, why don’t we 
contract two or more types simul- 
taneously? Or do we? 
Jean Simon 
Moravian, Neb. 


AS YOU correctly state, one reason 
scientists haven’t developed a vac- 
cine that’s effective against the 
common cold is because so many 
different cold viruses exist. It is 
possible to be infected by more 
than one type of virus at a time. 
When a virus attacks, your body’s 
defense mechanisms go into high 
gear, but that doesn’t always pre- 
vent a second infection. 


What’s the significance of finding 
the top quark? 
Dave Drager 
Pottstown, Pa. 


THE DISCOVERY of the quark cul- 
minated a three-decade chase. 

It started in 1963, when Murray 
Gell-Mann (and, independently, 
George Zweig) devised a systematic 
organization of fundamental parti- 
cles he called quarks, which in vari- 


ous combinations compose the basic 
stuff of matter. (The word quark, by 
the way, has no particular scientific 
significance; Gell-Man borrowed it 
from James Joyce’s novel Finnegan’s 
Wake.) Eventually, theorists con- 
cluded that six different quarks of 
different masses, quaintly named 
up, down, strange, charmed, top, 
and bottom, had to exist. All except 
the top were found in the short-lived 
debris of high-energy collisions of 
particles inside accelerators. 

By this time, an overarching “the- 
ory of everything” called the Stan- 
dard Model was in place to explain 
both the properties of matter and all 
the forces of nature, with the excep- 
tion of gravity. But because the top 
was so massive, it needed extraordi- 
narily violent collisions to be born: 
In the world of particle physics, 
mass equals energy. It wasn’t until 
1977 that atom smashers were pow- 
erful enough to even attempt to find 
it. The epochal birth finally hap- 
pened at Fermilab’s huge Tevatron 
accelerator in Batavia, Illinois. 

If the top quark had not emerged, 
it would have called into question 
the whole underpinning of the 
Standard Model, and modern phys- 
ics would have had to go back to the 
drawing board. Or as Gell-Mann 
once wrote, theoretical physicists 
would be compelled to fall on their 
fountain pens. 


А box of TSP cleaner | had bought 
turned lumpy after sitting on the 
shelf for a while. I thought, по 
sweat, I'll just microwave the 
moisture out, and it will run free 
again. To my surprise, the lumps 
turned into glass. Why? 
W. Leonard Orr 
Vancouver, Canada 


MICROWAVES heat food by exciting 
the water molecules present. TSP 
(tri-sodium phosphate) is a hydrate, 
meaning that water molecules are at- 
tached to the phosphate crystals. Ac- 


cording to Jenifer Taylor, a ceramics 
engineer at Alfred University, TSP 
melts at only 167?F—lower than the 
boiling point of water—so the lumps 
in your TSP melted before the water 
boiled away. TSP is a salt, and as 
with all salts, if melted and cooled 
rapidly, it turns into a glassy mater- 
ial. Had you cooled it more slowly, 
the material probably would have 
re-crystallized. “Drying the lumpy 
TSP for laundry use might better 
be done in a warm oven—below 
167°F,” suggests Taylor. 


I read somewhere that today's 
personal computers are more 
powerful than those used on Apollo 
11. Is this true? 
Wiratorn Ruksvanichpongs 
s6014498Qcrsc.kmitl.ac.th 


COMPARED WITH what was avail- 
able to the Apollo astronauts, the 
computer power that PC users 
have at their fingertips today is al- 
most scary. The Apollo 11 Guid- 
ance Computer had 2K of RAM 
and 36K of ROM, and barreled 
along at IMHz. The circuits con- 
sisted of 24 modules contained in 
two trays, weighed 70 pounds, and 
required 70 watts of power. To issue 
commands, the astronauts used a 
unique interface that consisted of a 
number pad and an LED readout. 
Commands were issued in a “noun- 
verb" format; the astronauts would 
key in numbers that were codes for 
commands like “display velocity,” or 
“change program.” 

NASA computers on the ground 
were somewhat more powerful, but 
not much, according to Merritt 
Jones, a space physicist for the Gem- 
ini and Apollo programs who now 
works for IBM. “The machine we 
used in the Mission Control Center, 
which was the most powerful com- 
mercial machine at the time, could 
execute one million instructions per 
second,” he recalls. “It cost $4 mil- 
lion and took up most of a room. It 
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had one megabyte of memory.” 

Today, you can buy a PC with 90 
times the processing power and 10 
times the memory for a few thou- 
sand dollars. An average laptop com- 
puter not only comes with a full 
keyboard and mouse, but can run at 
75MHz, includes 8 or more mega- 
bytes of RAM and 540 megabytes of 
hard disk space, can execute 90 mil- 
lion instructions per second, and is 
small and light enough to carry 
around all day. Talk about a brave 
new world. 


Why the drone tone in a bagpipe? 
Hugh Lineback 
Siloam Springs, Ark. 


NO COMPLICATED physics here. 
It’s just tradition, according to An- 
drew McDicken, pipe major of the 
Clan Gordon Pipe Band on Long 
Island. While parlor pipes—pipes 
without the loud droning tones— 
are, in fact, produced, they do not 
carry with them the centuries of 
history associated with the bagpipe, 
he explains. In bagpipes like the 
Great War Pipes of Scotland, three 
drones—a bass and two tenors— 
rest on the piper’s shoulder. In 
1745, pipe playing and kilt wearing 
were banned by the English after 
their invasion of Scotland. In re- 
cent times, both have become pow- 
erful national symbols. 


I read about the discovery of three 
planets orbiting a sun about 1,500 
light-years distant. Does that mean 
all suns closer than that are com- 
pletely devoid of planets? 
Dominic S. Burgio 
Amherst, N.Y. 


THE FACT that extrasolar worlds 
have so far only been discovered 
around a star 1,500 light-years off 
doesn’t rule out the existence of 
planets closer to us. 

Distant planets are hard for tele- 
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scopes to see because they don't 
shine like stars. Those three new 
planets orbit an unusual type of an- 
cient stellar remnant called a pulsar, 
says Pennsylvania State University 
astronomer Alexander Wolszczan, 
who discovered the new planets 


vo 


with Dale Frail of the National Ra- 
dio Astronomy Observatory. Pul- 
sars—remnants of exploded 
stars—emit precisely timed radio- 
wave bursts many times per second. 
Longer than visible light, radio 
waves travel great distances with less 


Distributors Wanted 
Start Your Own Business with the Leader in Steel Homes 


More people are building steel framed homes—over 300% more 
every year. Why? It’s simple. To bulld a better home, you need 
a better building material and as commercial builders know, the 
best building material is steel. Tri-Steel homes are: 


* Stronger. Build a stronger frame with 
less pieces. High-strength bolts and 
screws will not shift or work-out like nails. 

* Safer. Unmatched protection from fire, 
earthquakes, high winds, heavy snows, 
termites and other vermin. 

* Faster. Pre-engineered systém with all 
components already cut, drilled, marked 
and ready to simply bolt-together. 

+ Energy Efficient. Big energy savings 
with 9-inch R-30 insulation. 

* Healthier. No fumes from chemically-treated lumber termicides. 

* Consistent. Predictable quality. Uniform components. Walls are straight, 
floors are flat, doors do not stick, second floors feel solid. Will not shrink, rot, 
swell, creep, creak, split, bow, shift, or deteriorate like wood. Stable pricing. 

+ Flexible. Frame is self-supporting, so floor 
plans are easy to change and personalize. 

* American-made Recycled Steel. 
Steel can be recycled again and again without 
any loss of properties. 


Join the 19-Year International Leader 
* Refundable Investment. * Training & Support. 
* Construction Assistance. * No Franchise Fees. 


To order FREE info or $9.95 video: (ffi 
4 

Ti-Stee! 

‘Structures, inc. 


‘Steel Framed 
Constructed in the U.S. 


1995 SEMINARS 


Call 1-800-TRI-STEEL 


800-874-7833 817-497-7070 Рах (817)497-7497 
5400 S. STEMMONS FRWY., DENTON, TX 7 6201 


Get Rid of 
Your Gutters! 


Rainhandler Works — No Cleaning. 
No Ground Erosion. No Maintenance. 
No Ice Dams. 


Dept. Р5115 4 


/RAINHANDLERT + 


Rain t Dispersal 5j System 
2710 North Avenue/Bridgeport, CT 06604 
1-800-942-3004 /Fax 203-382-2995 


Why the new ULTIMETER 2000 is 

The world's best 

home weather 
station 


Features superbly accurate: 
© barometric pressure ө 3-hr. pres- 
sure change € indoor/outdoor hu- 
midity* e dew point* e wind 
speed/direction @ indoor and out- 
door temperature @ wind chill 


RA mma... 


cess to: @ cur- 
rent values ө 
today’s highs 
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terday's highs 
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term highs and 
lows ө time/ 
date for all highs/lows ® rain* totals for today, 
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more. Over 100 values in 
Versatile 4 mode serial port makes it easy 
to record data automatically or monitor values 
remotely by phone, modem or radio link. 
Patented design makes th 


complete 
weather monitoring system easy to install and 
simple to use. Informative, educational, and fun. 
The ULTIMETER 2000 is a great value, too— 
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1-800-USA-PEET 


or 908-531-4615 FAX: 908-517-0669 
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Qur 20th Year © 1995 Peet Bros. Co, 


disruption—so a radio astronomer 
can have a clearer view of planets 
than astronomers who work in 
shorter wavelengths of light, like vis- 
ible or ultraviolet. 

While trying to figure out why a 
certain pulsar’s radio “clock ticks” 
were slightly off, Wolszczan and 
Frail found the planets. It turned 
out that the gravitational field from 
the three planets was enough to 
make the pulsar wobble. This al- 
tered the star’s pulses. 

Closer pulsars definitely exist, 
but no one yet knows whether they 
are orbited by planets. Wolszcan, 
however, believes planets may be 
common. “If you can find planets 
around a pulsar, you can probably 
find them anywhere,” he declares. 
Others aren’t so certain. Andrea 
Ghez at the University of Califor- 
nia in Los Angeles, for example, re- 
ports that 75 percent of our stellar 
neighbors are binary systems with 
companion stars too close to allow 
planetary formation. She argues 
that the strong gravitational pull of 
the companions would have sucked 
any planet-building materials that 
might have been around billions of 
years ago into the twin suns. 


Why was the name of the huge 
dinosaur Brontosaurus changed to 
Apatosaurus? 

acroll@island.net 


IN 1877, the Yale paleontologist 
O.C. Marsh named a fragmentary 
sauropod dinosaur specimen found 
in Wyoming Apatosaurus ajax. Two 
years later, he named another par- 
tially preserved specimen Bronto- 
saurus excelsius. Several years after 
that, experts concluded that the 
two differently named specimens 
were actually one and the same. Be- 
cause the name Apatosaurus ap- 
peared earlier in the scientific 
literature, it is the correct one. Sci- 
entifically speaking, there is no 
such thing as a Brontosaurus. 


How does an electric eel produce 
electricity? 
Everett Chesley 
North Reading, Mass. 


ELECTRIC EEL cells, like cells in 
all other animals, produce tiny 
electric charges in their normal cell 
functions. Unlike other creatures, 
however, electric eels can harness 
those charges and use them in a va- 
riety of ways. For example, they 
can create an electric field for 
hunting other fish or defending 
themselves; navigate cloudy por- 
tions of South American rivers 
(their home turf); and communi- 
cate with other electric eels. 

Special organs in the eel's tail act 
as batteries, storing the electric 
charges. These organs contain flat- 
tened cells called electroplaques, 
aligned to enable the eel to multiply 
the electric power of its cells. The 
result? The eel produces an electri- 
cal field up to about 700 volts— 
about five to six times that of 
standard house current. That's 
enough voltage to stun a human be- 
ing or kill small animals and fish. 

Electric eels are usually gray- 
brown in color, can grow to nine 
feet in length, and weigh as much as 
50 pounds. The tail section is four- 
fifths of the eel's total length. 

Other electric fish include the el- 
ectric catfish, found in Africa; the 
electric stargazer (so called because 
its eyes are on top of its head), 
found in the tropical portions of the 
Atlantic and Pacific Oceans; and 
the electric ray, found in most warm 
waters of the world. ® 


QUESTIONS FOR FYI? 

We answer your most frequently asked sci- 
ence and technology questions in the Ask 
Popular Science section of FYI. Only letters 
selected for publication can be answered. 
E-mail: AskPopSci(2aol.com 

Address: 2 Park Ave., New York NY 10016 
Fax: 212-481-8062 
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POPULAR RCIENCE MHOWCASE 


Celebrate July 4th & All Events 


CARBIDE CANNON 


BIG BANG! 51195 


‘Mammoth Cannons shoot 
with terrific BANG! Have 
2 bung up time at special 
events, Uses powdered. 
carbide ammo. Hundreds 

of shots for few cents. All metal construction with large, 

cast.ron wheels, Machined brass mechanism for easy 

estes, Ba f- 

cannon, j 17" cannon, 

cannon (shown here) with rapid firing and 

119.95 postpaid. The the cannon 

Carbide ammo, about 100 shots, $6.00; iy 

check, money order or call. Visa, 


log! Highest quali 


STRANGE у; 
BOOKS! 


Discover bizarre books, plans, secrets, 
and strange theories! Rare info on Tesla, 
solar cells, homesteading, low-tech ra- 
dio, windpower, chemistry. Build 

lightning bolt generators, electric bi- f} 
cycle, make booze, chili, tan hides, 
vacuum form plastic, and much, 
much more! Send $1.00 ($4.00 for- 
eign airmail) for jam-packed cata- 
how-to books. 
Guaranteed, Write tor your catalog today. 
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жж Call 1-800-987-BANG (2264) ** 
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concrete flower pot... 


DEMAND THE BEST 
SHOPTASK P. О. Вох 186, Aberdeen, WA 98520 
SINCE 1981 


ALL TERRAIN 
4 WHEEL BIKE 


* Quantity Discounts * 24 Hour Shipping 
* Save Money Don't Rent 
NOBODY BEATS OUR PRICE 
Call Us Last For Best Price 
1800-677-0321 


Anyone implying theft of service wil be denied service 
VCI - NO FLORIDA SALES 


Make and sell your own 

ornamental concrete items 
Order your book about 425 
aluminum molds, prices and 
production trade secrets from the Book 
World's largest mold manufacturer. only $10 


CONCRETE MACHINERY CO., INC. 


Р.О. Box S99, Hickory, NC 28603 


GOES ANYWHERE! 
20 Positrac e 36 Speed 
Factory Assembled 
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Easy to Pedal e Tractor Gears. CY 
Free Literature 24 hr. 1 (615) 822-2737 Ext. 5791 
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RH CAR HENDERSONVILLE. TN 37075 
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HERE'S PROOF. Only WeatherTeche mats 

give youl all-season protection like this: up to 

13 Ibs. of pliable virgin rubber that's 

\ channeled so deep it can trap and hold 

up to 1 1/2 quarts of water, slush or 

sand! It doesn't curl, crack or harden, 

even in sub-zero temperatures. 

WeatherTeche mats are attractive, 

with a high-tech design manufactured 

to fit what you drive. MORE 

PROOF. You may not know it, 

but Cannon" of England, the 

manufacturer of 

WeatherTeche, is an original 

Squipment suppli г to Ford, GM, 

RICH MATTE ” Honda, Toyota, Lexus, Mercedes, 
BLACK WITH Nissan, Audi and others. 

ARED PINSTRIPE PRICED TO BE THE WORLD'S BEST MAT 

VALUE: T) car mats can cost a small fortune at a 

car dealer, but WeatherTeche mats are anything but typical! 


Deep grooves trap 
and hold snow, 
mud or sand 


Anti-skid ridges. хм 


prevent slipping 


"We pay shipping within the 
48 contiguous states on 
orders of а front & back set, 
two or more sets, or a 
combination of mats and 
cargo liner. Extra shipping 
charge may apply outside 
the 48 states. If paying by 
check send checks payable 
to MacNeil Automotive 
Products Ltd. IL residents 
add 6 3/4*6 sales tax. 


MATS TO FIT MOST DOMESTIC AND IMPORTED 
CARS, TRUCKS, VANS, AND SPORT UTILITY 
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Honda * Hyundai « Infiniti isuzu » Jaguar * Jeep * Lexus 
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WE GUARANTEE YOUR SATISFACTION. 

If you are not happy with your order, retum your unused 

mats or cargo liner within 30 days for a complete refund, 
less shipping. 


TO REAR. 
WeatherTech® liners ——— 
take a back seat to по 
one when it comes to 
cargo area protection. f4 
Our tough, durable 
liners are molded to 
your specific vehicle . . . 
exactly! The WeatherTech® 
liner is engineered to grip 
your cargo and minimize 
oad shift plus a 3 inch 
high lip to contain spills. 

So now for the first 
time, WeatherTech® 
protecti can be 

ours from front 
о rear! 
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ANY COMBINATION, Order Today: 
AND WE SHIP FREE! 1(800) 441- 6287 
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Major credit cards accepted. 


We usually ship within 48 hours. Simply tell us the 
make, year and model, and we'll send you the 
WeatherTech* mat or liner engineered to fit. 


We've 


Express shipping available. 
Got You Noc ail. 
Automotive Pfoducts Limited 
ove re 2435 WISCONSIN STREET 
DOWNERS GROVE, IL 60515 
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Paying VCR Repair. 

Earn While You Learn . 

Secrets Revealed... 


Train at Home 
If you are able to 
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ч Nou Can Drill Your 
“Own Water Well 


74-р since 1962, thousands of happy 
gardeners and homeowners 
around the world have discovered 
the Hydra-Drill™ secret. They 
drilled their own wells and their 
gardens prove it! You can, 
too. Call or write us today 
and we'll send you a big, 
free package of informa- 
tion about drilling your 
own well with the 
Hydra-Drill™ 
Ask 
about our 
“How To...” 
video! 
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Call Today for FREE 
Water Well Drilling 
Information Package == 


1-800-333-7762 


(Ask for Operator 7769) 
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Opelika, AL 36802 
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E-CHRISTMAS 
SALE! 


Save on cable rental fees! 


CABLE TV 


DESCRAMBLERS 
WE'LL BEAT ANY PRICE 
COMPATABLE REPLACEMENTS 
FOR MOST MAJOR SYSTEMS 
*24 HOUR SHIPMENTS! 

* 30 DAY MONEY BACK GUARANTEE! 
* QUANTITY DISCOUNTS! 
MASTER CARD / AMEX / VISA / C.0.D. 
Have make and model number of 
equipment used in your area ready. 

§ All Shipping & Handling Fees at Customer's Expense 

CALL TOLL-FREE 


1-800-284-8432 
CABLE WAREHOUSE 
& 10117 West Oakland Park Blvd. Suite 315, Sunrise, FL 33351 
NO FLORIDA SALES 
Anyone implying theft of service wil be denied assistance. 


Call or write for color literature on 

all our metalworking tools. 
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Laramie, Wyoming 82070 
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Lighted Domed elige 
Do It Yourself Systems Now 
Available! 


* Improved Lighting 
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* Circulates Air 


m TODAY FOR FREE COLOR CATALOG 
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11720 U.S. 19 Port Richey, 
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Earn $4,000 Per Month 
From Your Home 
With A Computer! | 


s. 


Begin part-time and still retain the security of youi 
present position. We offer 20 services you car 
perform for your community from your home. Nc 
experience necessary—easy to learn. We provide 
training and computer. For FREE explanatior 
cassette and literature call: | 


1-800-343-8014, ext. 109 


Computer Business Services, Inc. 


Make 525 to 5100 per hou 
with Badge A Minit 


Yes, it's really possible by making and 
selling bright colorful Badge-A-Minit 
buttons. Buttons are proven money- 
makers at fairs, flea markets, соп. 
ventions, or anywhere people 
congregate. They re fast and easy 


to таке with Badge-A-Minit and 
inexpensive! 


Send for a FREE full color 
catalog or send for a 
Starter Kit, only $29.95 
plus $4.25 shipping. 

(IL residents add $1.87 tax) 


Minit, Dept. 51195 Вох 800, LaSalle, IL 61301 
CALL 1-800-223-4103 


MEN: BE 


TALLER!! 


SIZES: 5-12. 
WIDTHS: B-EEE 


BUSINESS 

OVER 50 YEARS! 

Tired of being short? Our quality leather | 
footwear has a hidden height-increasing 
innermold inside the shoe. NO OVER- 
SIZED HEELS! Look like ordinary shoes. 
Will make you up to 3° TALLER, depend- 
ing on the style. Over 100 styles to 
choose from including dress shoes, 
boots, sport shoes and casuals. 
Extremely comfortable. MONEY-BACK 
GUARANTEE. Call or write today for your 
FREE 56-page color catalog. 


TOLL-FREE 1-800-343-3810 
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RICHLEE SHOE CO., DEPT. PSSN 


P.0. BOX 3566, FREDERICK, MD 21705 


Anderson ™ 


BEDROOM ORGANIZER 


FITS UNDER 
BOX SPRING 


UNDERBED 
DRESSER 


CEDAR 
DRAWER 
LINERS 


~_up to 16 


DRAWER DRAWERS 


PUT A DRESSER UNDER ANY BED 
1-800-782-4825 


REQUEST FREE CATALOG 77 


PAINT REMOVAL 
and SANDING TOOLS 


* POWER TOOLS FOR 
ECOLOGICALLY SAFE 
REMOVAL OF PAINT. 

* STRIPS 1 SQ. FT. IN 15 SEC. 


5344 SANDER VAC”! 


© FOR DUST-FREE SANDING 
OF MOST SURFACES. INDOOR 
and OUTDOOR USE. 


AMERICAN INTERNATIONAL TOOL IND., INC. 
1-800-932-5872 (401) 942-7855 
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Best Prices in the U.S.A.! We Will Beat Any Price! 


үн; Scientific CES Panasonic 


neer Green, FTB3, SA3, Super-Pio 
Jerrold Impulse & Suis series (Stealth) 
Sci. Atlanta inc. 8536/+, 8580, Drop-field (M80) 
FAST SHIPMENTS FREE CATALOG 
30 DAY MONEY BACK GUARANTEE 
1-800-818-9688 
MD ELECTRONICS 


875 S. 72nd ST., OMAHA, NE 68114 


WOOD HEAT 
SAVES MONEY 


* Never be cold again! 

* 20 year warranty 

* Heats entire home 

б © Wood, Wood-oil, 
Wood-gas models 

* Forced Air or 

Hot Water furnaces 

* Uses 1/2 the wood as other brands 

* Clean burning - Extremely Efficient 

* Fully tested and listed 

* Low Factory Direct Prices. 

Call or write for factory direct catalog 


Charmaster® 


2307C . HIGHWAY 2 WEST 


; 


GRAND RAPIDS, MINNESOTA 55744 
218/326-6786 or 218/326-2636 


PESTS ARE GONE! 


Bentley's, a pioneer in ultrasonic pest control since 1982, 
announces its most powerful SUPER MACHINE that 


MICE, RATS, 
SQUIRRELS’ 


Thousands report fleas, bats, ants, spiders, roaches, flies, 
and crickets gone OR YOUR MONEY BACK! Bentley's 
‘SUPER PEST REPELLER biasts out ultrasonic sound that 
is unbearable to pests and they will do everything to avoid 
it but it is harmless to humans and pets. Use them every- 
where: homes, restaurants, offices, farms, etc. 

Look at what satisfied customers to say! 

“Have 12 cats, 1 dog, and NO fleas.” Binghamton, NY 
"Haven't seen one ant or spider since | plugged it into 
the wall.” Paramus, NJ 

“All my mice are gone.” Riverside, CA 


BEWARE OF CHEAP IMITATIONS! 

Bentley's SUPER PEST REPELLER is the best! 20 to 100 
times more powerful than competitive units. Registered 
by the Canadian Dept. of Agriculture to repel mice and 
rats. (PCP act Reg #21465). UL listed. EPA est. #. Dual 
transducers blast out ultrasonic sound at 148db and 32 
to 62 KHZ (32,000 to 62,000 cycles a second). Over 3 
million repellers sold. 90 day money back guarantee. 36 
month limited warranty. 

Attractive and compact. Walnut and beige finish. Only 2- 
1/2" high and 5" wide. Just plug jt іп. THAT'S ALL! 
Costs less than a penny a day to operate. 

WHY PAY MORE? $39.95 ($4.95 shipping). Save! 2 
repellers only $74.95 ($5.95 shipping). BUY 3 GET ONE 
FREE! ONLY $119.85 ($6.95 shipping)! CA res, add 8% 
tax. Canadian add add'l $3.00 shipping. Info/foreign: 
415-647-7904. CALL TOLL FREE 800-348-6868 Bentley 
For Better Living™, Dept.MH 65, P.O. Box 31652, San 
Francisco, СА 94131 (01995 Bentley's 

OVERNIGHT DELIVERY CALL! 


53 Ways to Help You 
Qualify for the Job You Want 


Free Facts about Career 
Diplomas and Degrees 
Now, at home in your spare time, 
pp Apes 
prete „even get петао 
Associate Degree. Call or send 
for free information on the career 
field that interests you most and how to train for it. 
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WORKING BOOKS 


Discover hundreds of unusual, high-quality techni- 
cal books that you'll NEVER see in any book store! 
Both newly written & reprints of rare old books! Your 
satisfaction guaranteed! Here are just a few— 


CHARCOAL FOUNDRY 
Build a furnace from a five gallon pail that can melt 
-store 


aluminum, pot metal and brass using grocery- 
charcoal. Cast machine parts, ingots, art objects. All 


CENTER LINE. й 


Build a precision 7" 
metal cutting lathe 

without the 
need of preci- 
sion tools! Cuts 
to 1/1000". It's 
true! Prototype 
cost about $50! 
Definitely not a 
toy! Detailed pa- 
perback! Best 
seller! Order a 


сору! 
Book 177 


$9.95 


BLACKSMITH SHOP & IRON FORGING 

From 1906! Complete text on forging of iron with 
hammer and anvil. Make bolts, tools, even steam 
engine repairs! Details on all tools and procedures. 
Great illustrations. Order a copy! 

Book 4074 $7.50 


CARE & OPERATION OF A LATHE 

Reprint ofthe 112 page handbook shipped with every 
new Sheldon lathe in 1942. Heavily illustrated de- 
tailed how-to. Applies to all lathes, 

Book 21052 $7.50 


HASLUCK'S METALWORKING 
Huge hardcover1907 handbook. / | 
Over 2000 illustrations. Build а _/ 
lathe, steam engine, clock, boiler, ^, — | 
telescope, dynamo, gas engine, | 
more, Covers usse, vise work, I — I 


blacksmithing, foundry, polishing, 
spinning, lathework, much more. 760 


Book 21265 


LOCOMOTIVE 
CONSTRUCTION 
Massive industrial how-to 
for building an "Атегі- 
can" locomotive. Over а 
thousand “blueprints”. 
Huge hardcover reprint Wyo 
from 1892. Complete de- 

tails in catalog, 

Book 21443 $44.95 


PLATERS' GUIDEBOOK 
Professional electroplaters' mini-handbook from | | 
1930's. Formulas, tanks, hints, tips, e 
Book 21451 


BIG CATALOG! 


v | Write for your copy of Lindsay's 
|| 64 page Metal Working Books 
|| catalog and see what you've 
been missing! Send $1.00 (US 

& Canada) or $4.00 foreign air- 


"jis METAL BOOKS, | 


ох 538-ЕТМ, Bradley IL 609151 
Send the books туе marked. A check, money 
order, or my Mastercard/Visa card numbers 
are enclosed in payment. Send free catalog. || 


Send just а copy of your latest јат 
I [-— Ere a [| 
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| As featured on 


TIMBERLINE GEODESIC DOME. 
A beautiful home with spacious rooms, 
cathedral ceilings and unsurpassed energy 
efficiency. AND you can build it yourself. 
Since 1969 Timberline Geodesics has been 
providing dome kits in many styles and 
sizes for the do-it-yourselfer all over the 
world. Buy the complete kit, or just the 
Connector Package and save by cutting your 
own lumber. Over 100 pages of color 
photos, floor plans, assembly instructions, 
price list and more - $12. 
Timberline Geodesics, 
2015 Blake St., Berkeley, CA 94704. 
For VISA or Mastercard orders сай 
1-800-DOME-HOME. 


ШЫЙ Go ahead. Dream. 
If you love beautiful homes, Lindal's 
new, 266 page ORIGINALS is a must. 


With over 750 color photos and § 


illustrations, this 11" x 14" hard cover 


plan book is packed with ideas and [| 


design tips. Send in coupon today to 
get ORIGINALS for just $14.95 
(plus 55 shipping and handling). 


Second day Fed Ex delivery. | 


Moneyback guarantee. 


[| | Order Toll-Free 1-800-481-1 


“Fascinating Working Steam Models! 

"Wilco, Mamod & Cheddar” line, Over 
100 Different models. Trains, Marine, Cars, 
‘Trucks, Stationary, Engines, Rollers, Fire Engines 
& Accessories. Stunning, large 34 page colored 
Catalog $6.95 Refundable with order 


Ph: (613) 475-1771 


Dept. PS Box 537, Alexandria Bay, NY 13607 


Free Science Resource Catalog. 
Discover creative science fair project 
ideas in our new 104 page "Scientifics" 


featuring over 4000 hard-to-find science | 


discovery items, educational kits, science 
fair experiments, fiber optic kits, solar 
equipment, optical elements. lasers. 
microscopes, telescopes, binoculars, 
magnifiers, 
and weather instruments for hobbyists, 
gadgeteers and students from America's 
largest mail order market place of 
unusual values. 

Call 1-609-547-8880 or write for your 
FREE “Scientifics” catalog today to: 
Edmund Scientific Co., 

Dept. 15А1-С911, Edscorp Bldg., 


FREE STUFF FROM UNCLE | 


Ul SAM - Get your copy of this |: 
| valuable book. Every year our 
|| government hands out 
| worth of free stuff, loans. subsidies. | 


ions of dollars | 


scholarships, grants, etc. This 64 page 
book tells you exactly where to write or 
call to get your share. It also tells you 


| where to buy government surplus items 
Yesteryear Toys & Books, Inc. J- 1 


such as cars, boats, cameras, etc.) for 
peanuts”. $4.98 


1 CBS TV's V 
ШИМИ -NORTHERN EXPOSURE”. the | 


| voice 


ib equipment, toys. photo | 


gj and others you can't possibly live | 
ШЙ without! 1005 of surprises you 
never dreamed you'd sce. Esquire, Ñi 
Yorker said “world of fantastic wonders, 
most unusual catalog in the world.” 80 
pgs.. over 2000 funmakers. jokes. novel- 


extraordinary 


books and videos. much more. 
Johnson Smith Co. $1.00. 


URVEILLA 


The Latest High Tech 
Professional Electronic Devices 


Our latest catalog offers a HUGE |° 


selection of surveillance counter- 


covert video equipment, transmitter 
kits, telephone recording systems. 


touch tone decoders, scanners, tele- 4 


phone tap detectors, bug detectors, 
disguisers, — telephone 
scramblers. locksmithing tools. Caller | 
ID and more. Catalog $5.00. 


OUTLET 
Р.О. Box 337, Buffalo, NY 14226 
(716) 691-3476 


0 ELECTRICITY. 
The new Sunelco 


Planning Guide 


and Catalog is | 


packed with 124 
pages of 
information and | 
quality products. It. 
details the design 
of RV, cabin, water pumping, and 
iotal home power systems. 
SUNELCO is your complete source for 
solar modules, controllers. batteries. 
/ertérs, water pumps. energy efficient 
lights, and propane appliances. A must | 
for every energy library. Only $4.95 
(406) 363-6924. 


THE COMPLETE GUIDE TO ROOF 
WINDOWS AND SKYLIGHTS-Create light 
filled spacious interiors in new home 


remodelin, 


Windows and Skyli 
filled with design ideas and helpful inform: 
ic space, building ens 
sunrooms, and brightening every root 
in the house with natural light. New Comfort 
indoor comfo 
at gain as well as 


"oom 
-EDIROL- 


E 3] Music Software for РС & Mac, 


sound cards. MIDI keyboards & 
speakers. Features “Roland Sound 
Modules". Now you can use your 
computer with music for entertainment, 
cducation & business preparations. 
FREE. Edirol, 1201-4 Avenue South, 
3rd Floor, Seattle, WA 98134 . 
1-800-380-2580 


NORTHERN HYDRAULICS 
“Where the pros and handymen shop 
Save up to 50 percent on a wide variety of 
name-brand power and hand tools, air compres- 
sors and air tools, 3-23 HP gas engines. log. 
splitters, chain saws, pressure washers, 
and trailor parts, pick-up accessories, 
inches. generators, welders, and more! 
Colorful 148-page discount catalog from 


А] NORTHERN —"Where the pros and handymen 


shop” FRI 


Do your own Machining and Shop 

work with a Smithy 3-in-1 Lathe- 
Mill-Drill. You will save time and 
money with versatile, easy to use 
Smithy machines. Our 60 page catalog 
features over 500 machine tools and 
accessories. Request your FREE cata- 
log today! 1-800-4SMITHY (Ask for 
Operator PSAB) 


‘Don’t hesitate 
to act on 
these great 
catalog offers. 

Also, look . 
foward to our 
“Shop At Home” 

Section, іп _ 
the February 
1996 issue. 


SHOP AT HOME 


To advertise in this section call 212-779-5332 
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Check the number of catalogs that you want. Total the cost and add $1.00 for 
handling, Enclose check or Money Order payable to: POPULAR SCIENCE 


I enclose $. 
+ $ 100 handling 
TOTAL $ 


for catalogs checked 


Send coupon to: 
POPULAR SCII F BOX 51 Pittsfield, М )12( 13 


А ps ins Offer expires 2/96 


Allow 4-6 weeks for delivery 


: *MAYTHE . 


' . 


- . “SOURCE - 
BE WITH 


“YOU 


Check the number of catalogs that you want. Total the cost and add $1.00 for 
handling. Enclose check or Money Order payable to: POPULAR SCIENCE 
enclose s for catalogs checked 
+ S. 100 handling 


TOTAL $. 


Send coupon to: 


SCIENCE, P.O. BOX 5135, Pittsfield, MA 01203-5135 
PS 11/95 Offer expires 2/96 
Allow 4-6 weeks for delivery dini 


© 
^ . 


Don't let the dark forces of ignorance defeat you. Right in this galaxy, you can tap into the source -- the 
free Consumer Information Catalog. It lists free and low-cost government publications on cosmic topics 
such as federal benefits, jobs, health, housing, educating your children, cars, and much, much more. So 
dispel the darkness and send for the source. Write today to Pueblo, Colorado for the free Consumer 
Information Catalog. Just send your name and address to : 


« * , Consumer Information Center . 
. Department Source — . 
Pueblo, Colorado 81009 
nd 


Consumer Information $.Ge 


NOW! A Galaxy of Savings 


Owning your cable 
equipment saves you 
the high cost of monthly 
rental charges, and gives 
you complete control 
of your TV. 


»ERROLD 


CONVERTERS & DESCRAMBLERS! 


Everquest * Panasonic * Jerrold * Zenith * Pioneer 
Scientific Atlanta * Oak * Eagle * Hamlin * Tocom 


МОА 


72nd Street • Omaha, NE 68114 


8758 


ee сы сы 


ЖЕЕ 


pum JERROLD & SCIENTIFIC ATLANTA Products 


Features: 

• Built-in Descrambler 

* Infrared Wireless Remote Control 
Programmable Parental Lockout 
* Switched Electrical Outlet 

• Audio-Video Ports 

= Sleep Timer 

Auto Fine Tuning 

* Volume Control 


МО 


875 S. 72 Steet • Omoha, NE 68114 


TOPULAR HCIENCE DIRECT 


CONVERTERS & 
DESCRAMBLERS 


CALL TODAY FOR YOUR FREE CATALOG! 
nn a -4258 


643 N. 98th Street, Ste 


* Major 260, Cards 
CABL CONVER S 
Save 51005 L&L ELECTRONICS INC. 


1430 Miner St. Suite 522 Des Plaines, IL 60016 


1-800-542-9425 


CALL NOW 1-000-624-1150 FOR YOUR FREE CATALOG! — MI 


INTELEStAR, 


UNIVERSAL ene rm а 
DESCRAMBLER 


WE CARRY ALL MAKES AND MODELS 
*SCIENTIFIC ATLANTA® *JERROLD* *ZENITH? 
*PIONEER? *STARGATE* *INTELESTAR* 


| е Picture Improving Energizer Cables 
@ Video Stabilizers ө Universal Remotes | 

| е Bullet Protectors & Immunizers bpe 

| е DEALER INQUIRIES WELCOME 

| @ FULL WARRANTY GUARANTEED!! | 


1780! Free: S81 zz 


1-800-835-2330 


Order Бус C.O.D., Check-Via-Phone or VISA / МС 
lease have the make and model # of the equipment used in your area 


NEW I! 


Ni ,  JERROLD* 
Revolutionary new universal one-piece ACTIVATES ALL JERROLD 
converters and descramblers, Fully EXCEPT BASEBAND 


activates all Jerrold, Scientific Atlanta, 
and Pioneer systems except baseband. 
Options include: 


SCIENTIFIC ATLANTA® 
ACTIVATES ALL SCIENTIFIC ATLANTA 
EXCEPT BASEBAND 
* Picture in Picture + On-screen display 


nultaneous * Stereo IEWIPHOVRDMI. 
watch/record — * Last channel Pioneer” РІО-Ш 
Came ID Essi WORKS ALL PIONEER SYSTEMS 
* Volume/Mute * Favorite channel 


* Parental control • Ch 3/4 switch 


All Other Models Available 
30 Day Free Trial 
1 Year Warranty 


MicroCom Inc. 
800-665-2002 


MasterCard · VISA - AMX - COD 


Jerrold, Selenite Atlanta, Pioneer are registered trademarks 
and si reterences are бог identicaion purposes only 


For the amount of money you spend each year on 
cable rental, you could own your equipment. 
You Now Have A Сн 

save money by purchasing your cable 
equipment. Access all premium and basic 
channels. We offer the lowest prices on all 
major brand names including Zenith, 
Jerrold, Scientific Atlanta, Tocom, and 
Pioneer. FREE 30 day trial period 
ranty. So, if you are tired of the rising cost 


and 1 year war 
of cable TV... Call for your 


ee catalog today 


| | mastercard» ae coo Add-on Cable Company 


«Scientific atlanta 


13729 183 N, + Suite 610-124 =. ‘Austin, TX 78750. 


TS APIO FIRE = 6 SHOOTER 
Plazac Sales, Ime, SORA WREAU P POTATO CANNON 
JERROLD PANASONIC SA'S ETC | B e s 
CABLE TV CONVERTERS PLUS Hardware store bought tems /PVC Pipe 


*Special Dealer Prices! *Compare our Low 
Retail Prices! *Guaranteed Prices + Warranties! 
Orders shipped immediately! C.O.D. 

ж WE'LL BEAT ANY PRICE * 


J. sales, Dealers Wanted. 


[Dato изет талын M Por 
PLANS 

ONLY $15.95 

3021350 postage 

Sen Cnc Mary Order Ta 

|| Tec League 

РО Bornen 

бету, А. 952310 


“Get the latest technology i in cable converters and descramblers 
* Best prices 
© Save on sip ment rental fees 
LI Кеш merd anise by brand-name manufacturers 
* Friendly personal service 
LI Thi. da lay money bock guarantee 
* All orders delivered fast and X 
conveniently via FedEx Economy 
Two-Day service 


You'll M the premium 
view when you order from us! Á 


Cal for free catal d 
ү. CABLE BE ax 


460 W. ROGER RD. #106, TUCSON, AZ 85705 


EARN HUGE PROFITS!!! 
200% TO 400% PROFIT 
GREAT CHRISTMAS GIFTS!!! 

1 & SELF DEFENSE PRODUCTS 
WHOLESALE CATALOG 
Z SECURITY SERVICE 
1200 Barrett PKWY, ste. 14-119 
Kennesaw, GA 30144 
1-800-337-4934 


5199) PROTECTION FOR: Cars, Trucks, Boats, RV's, Motorcycles, 


Oke Docks, Paint booths, Greenhouses, Camp or OVERGA 
5199 Shelter, Workshops, Government & industrial 


30 DAY MONEY BACK GUARANTEE 


Contracts, Sandblasting, Walkways, Hot Tubs, and More 


1-800-932-9344 Ext. 
203-931-4777 22 
203-931-4754 


High Winds, Sun, Sap and Heavy Snow. Assembles and Anchors 
iy. NO Property taxes or permit required. Covers last up to 20 Years. 


DEALERS /ExPORTERS WeLcome! SHIPPED TO YOUR DOOR! careers ca 


Cable TV Converters 
ani 
DESCRAMBLERS 


„> NU-TEK 
ELECTRONICS 


Leading the way to excellence 


NU-TEK ELECTRONICS 
offers all major brands of 


cable TV equipment 


STARGATE SST 
Features include: 


• Upgradeable card slot 
* Volume control 

* Parental control 

* Audio/Video ports 

* Sleep timer 


CALL FOR OUR FREE CATALOG 


1-800-228-7404 


SKELETON KEY 


You Get 3 Sizes Tension Keys. Precise Instructions В More 
Nat: this device is a be used for demonstration purposes oy 
‘Satistaction ог Fult Refund. 2 wees беи 
Send NOW only 5835 « 52 SAH to: Safe Marketing Co. 

СТЯ ‘Av No.366R, Rockville М 20850. 


LOCK COURSE... 10% cost: 
.. here you choose only the lessons you want! 
Secrets and Procedures. Emergency Techniques. 
Making locksmith tools and more! 
Course list and FREE Lesson Sample, 

ONE DOLLAR (postage and handling) to: 
Towers 
PO. Box 181 
Cookville, TN 38503 


tower 


We'll beat anyone's price! 
Year Warranty 100% Money Воск Free Catalog| 


Filters * Converters * Accessories 


WINTER LIQUIDATION!!! 


STEEL 


SAVE UP TO 45% 


[Bey factory Direct: 16X 24 20 X 26 
it yourself 15033540171 
Perfect Building For All Year Moods lt 


xw 800-888-4606 


| |[SAWMILL $3795. 


FREE INFO 
lvacraft Inc. 

right Dr. 

it 3 

Й Amberst, NY 14221 

9 1-800-661-7746 


rKITES 


| FREE COLOR CATALOG 
Choose from over 200 kites. 
Many unusual & innovative designs. 
[| сай ог write for your catalog today! 
П Into The Wind • (800) 54-0314 
1408-P Pearl St., Boulder, CO 80302 
== === 


QUANTITY DISCOUNTS 
OVER 6 YEARS EXPERIENCE 
30 DAY MONEY BACK GUARANTEI 
WE HANDLE NEW EQUIPMENT ONL’ 


NOW SELLING CAB! 


ro Ea 


CABLE TV 


EQUIPMENT 


Your #1 Source for Descramblers, 
Converters and Combinations 


> 


WE WILL 


MATCH OR BEAT 


ANY ADVERTISED 
OR WHOLESALE PRICE! 
SAVE $$$ -DONT RENT 
CALL FOR FREE CATALOG! 


Zenith 

Tocom 

Jerrold 
Oak Sigma, Scientit 
and more! 


Call AA Etectronics Today! 


800-258-9512 


CREDIT CARDS ACCEPTED 


Pioneer 
Century 

Panasonic 

Atlanta 


|I NOS TO AG ҮТҮ ДУ! 
Ада tens of years of ААА credit in your credit fie 
"OVERNGHT" 100 Lega 


FBI, DMV (DUI) 
| Files too... 


Build it Yourself. 
Backhoe "Ет 
Brochure 


РО. Box 606, Dept S + Daleville, VA 26083 1-500-817-5257 


CABLE DIRECT 


DESCRAMBLERS 
CONVERTERS - FILTERS 


COPY RENTAL TAPES WITH OUR 
VIDEO STABILIZERS 


SAVE $100'S - EVEN $1000'S 
on premum CALBE TV EQUIPMENT. 
FREE Cable TV Catalog. 


MODERN ELECTRONICS 
= 1-800-906-6664 1 
EA zs ism once oua ne eno [Ж 


Easy Do-it-Yourself Construction 


25x30 Roof & Sidewall System 
$4,155 Value NOW ONLY $2,347 
Some other sizes available 


Miracle Span 
1-800-222-7885 


Ps 


«Әх 
TRUMARK® 
225 Yard Range folding slingshot stores 
‘ammo in handle. Includes 70 rounds of 1/2" 
white Tracer® brand marbles, and extra 
band assembly. Post. paid 
$15.00 total 


i | 
© |j 
: 


SNAPSHOT bana 
Rubberband Gun shoots 6 
shots in rapid-fire action. Long12" 
barrel snaps bands up to 30 feet. 
Black plastic stock & rotating starwheel. 


| Send your check or money order to: Trumark 
1835-P 38th St. Boulder, CO 80301 


Ё <: caro ORDERS : 1 воо вле 


DESCRAMBLE 
SALE 


Money Back Guarantee 


[1-800-535-1943 


LOWEST PRICES! Quantity Discounts! 
DEALERS WANTED 9-6 MON-FRI 
EARN EXTRA SSS SAT 10-2 CST 

Please Fave MODEL used in acl 

Call us Last CNC Concepts Inc 


P0-Box 49503-PS 
and $ave! mpis. мн 55449 


Includes 12 powerbands. $12.95 postage pd. | 


CABLE 


| DESCRAMBLERS 


No 800# 
No Catalog 
Just low, low prices. 


Call the rest 
Then call us for the 
best price. 


305-425-0751 


NO FLORIDA SALES! 


CABLE TV 
DESCRAMBLERS 


EVERYTHING YOU WANT, AND MORE!!! 


1-800-669-4258 


MAIL ORDER SERVICES, INC 
6325-9 FALLS OF THE NEUSE 
RALEIGH, NC 27615 


ACOUSTICS 


NOISE CONTROL! Products* Answers* Cati 
logs" Advice- Control unwanted RESIDENTIA 
NOISE! Airplanes/ Traffic! Nelghbors/ Stereo 
HVAC Call Today! Quiet Tomorrow! АСОИ 
TICAL CONSULTANTS OF AMERICA, INC 
1-900-89-NOISE $2.89/MIN. Your Interactiv 
Audio Information Servi 


ALL-TERRAIN VEHICLES 


AMPHIBIOUS 


2and4 
passenger models 


No Money Down. As Low As $120 mo. 
á 2) 


Recreatives Industries, Inc. 
reet, Buffalo, New York 1420€ 


where in the U.S. or Canada) 


11 эз 


LTERNATE ENERGY: 
SAVERS 


SAVE UP TO 80% ON HEATING BILLS 


Wood/oil, wood/gas 
multi-fuel whole house 
warm air furnace. 


Eagle Furnace 
1000 Ag Science Drive 
Palisade, MN 56469 


FREE HEAT from WASTE OIL 


Smoke and soot ree. . Tested by EPA in 
Maska. Used worldwide Heat shops and other buildings. 
cer Forge, foundry, 


foundry furaace. 
Waste Oil Plans, Dept P, 
Box 1148, Fort Benton, 

140,000BTU — MTS9442 

‘REE ENERGY! Fuel-Less Motors and Gener- 

ators! H&A, R2EPS Bowling Green, MO 

13334-9350. 


ЧЕМУ! BUILD AMAZING LIQUID PISTON- EN- 
3INE from pipe fittings. Free information. ABCO, 
30x 306-511, Seminary, MS 39479 


NEW FREE ENERGY! Fuel-Less 350hp En- 
ines. Creative Sciences Box 8001 New Albany, 
47150 


JOLAR, GREENHOUSE, AQUACULTURE, 
INERGY SAVINGS CATALOG! 50 pages. 
Featuring Sun-Lite(tm). Solar/electric vehicles, 
sonversion kits and components. $2.00 post- 
Jaid. Solar Components, Dept. PS, 121 Valley 
3t, Manchester, NH 03103, 


ARTS/MUSIC/POETRY 


"GETTING Started in Stained Glass" $1.00. 
Nhittemore, Box 2065X, Hanover, МА 02339 


у 2955 (plus 33505 H) CA n 
ales tax. To order with VISA/MC cali 24 Hrs: 
2 


AMAZING ANTENNA MULTIPLIER. Eliminates 
static, boost signal, brings clarity to TV, radio 
even shortwave. Send $15.05+ $4.20 S/H; THE 
EIM COMPANY, 94 Buckshill Road, Waterbury, 
СТ06704. 


send check or money order for $12.95 1o: 
Fast Service! Fineline 
Р.О. Box 175, Columbia, IL 62236 


бок КЫ d 
BVE BESEN FG Box 30678 aston, TX 77236 


AVIATION 


Homssunr HELICOPTER 
‘Superdow-cost, easy construction! 


World's 
Timest 


VORTECH, sne. 
siia 


BUILD YOUR OWN LIQUID FUEL 


ROCKET ENGINE! 


CRACK REPAIR 


OVER A FOOT LONG 


MENÉ? HUGE DEMAND! 
UST LOOK AROUND YOU 


EARN $60,000 YEARLY 


Repairing (not replacing) stone dam- 
aged windshields and plate glass. 
Learn how a 3 minute repair can earn 
you $1200/week! 


САЦ мом 1-800-695-6224 
FREE REPORT! 
NVS/OPTIKLEER, LYNN, MASS. 01904 | 


ONLY $20.55 


foreign 


BUILD/FLY Your own BACKPACK POWERED 
PARACHUTE for fun/profit. Takes off from level 
ground unassisted. Safe, Simple, Inexpensive. 
Detailed book with sources. Now only $19.95 
EASYUP 1089 Mediord Center #2445, Medford, 
Он 97504 


3ONGS COMPOSED FROM YOUR POEMS. 
Recording- Publishing- Cash Awards. Broadway 
Music Productions. Box 7438PS, Sarasota, FL 
34278. 


ASTRONAUTICS | 


BUILD YOUR OWN 


IRU: 
S USING SIMPLE М, MATERIALS! 
© FOR JUST PENNIES APIECE! 


Write tor our catal 


т Sit a Soue own 


PS 11, THE TELEFLITE 
CORPORATION, 11620 Kitching, 
Moreno Valley, CA 92387 


SPEAKER EDGES 
ROTTED 
BEST WARRANTY + GUARANTEE |. 
^ DIY Surround Kts Save Bg $ 


REPAIR FOAM ROT 
YOURSELF! 
* Save $$$ wioriginal kit! 


STEPP 


[AUDIO TECHNOLOGIES| 


ar Ton Fre 800-747-3692 


Box 1088 « Pat Rock NC 287: 


NEW FOAM. 1-800-362-6624. REPAIR 
SPEAKER FOAM ROT. D.LY. KITS. VISA/ MC. 
1-800-362-6624. 


CORVAIR 


ecg 2 10,090 new, used à 
performance parts in our 
500 pg. illustrated catalog 


ushed - $5.00 tin U.S.A.) 
CLARK'S CORVAIR PAR 
At 2.Box PS.Shalburne, M 


01370 


ALTERNATOR Generator Rebuilding Book 
Price: HV Technologies, 7505 Barkentine, Las 
Vegas, NV 89128. 


CARS FOR $100! Trucks, boats, 4-wheelers, 
motorhomes, furniture, electronics, computers 
etc. by FBI, IRS, DEA. Available your area now. 
Call 1-805-962-8000 Ext.s-20025 


DRUG SEIZED Mercedes, Fords, Porsches, 
Vans, Trucks, houses: Seizures, Box 51488-YA, 
Ontario, CA 91761. 


FUEL ATOMIZER 2000. Famous, small and 
doubling gas mileage for many. Save gas and 
eam money. Costs less than $150.00. Guar- 
anood: Free Information, 207-577-080. 24hr 
recorded message. WYOMING INSTRU- 
MENTS- A NAME TO BE TRUSTED. 


VAPOR CARBURETOR TRIPLES MPG. Free 


information. H&A, R2PS Bowling Green, MO 
63334-9350. 


AVIATIO 


Мт ULTRALITE Anti зр Design 


BOOMERANGS! HI -TECH DESIGNS. Amaz- 
ing Science Project Fun... Retums! FREE Cata- 
log. BoomerangMan, 1806-2 М. 3rd, Monroe, LA 
71201-4222. 


BEER/WINEMAKING 


BEERMAKERS Winemakers Free Catalog. 
Fast Service, Free Recipes. Cellar-S, Box 
33525, Seattle, WA 98133. 800-342-1871 E- 
mailhomebrew@aa.net 


BEGINNERS SPECIAL, Free Catalog and 
Great Prices. Call U-BREW 1-800-845-4441, 
North Myrtle Beach, SC 29582, 


Homebrewers. FREE CATALOG. Great Begin- 
ner kits. Brewery, 1304 Quincy, Minneapolis, 
MN 55413. 800-234-0685. 


WINEMAKERS - BEERMAKERS. Free Illus- 
trated Catalog. Since 1967. 1-800-841-7404. 
KRAUS, Box 7850-N, Independence, MO 
64054. 


BOATS & EQUIPMENT 


BOAT KITS — PLANS ~ PATTERNS ~ EPOXY 
— FIBERGLASS – SUPPLIES - 250 DESIGNS 
= 6'770' — Powerboats -- Sailboats — Hydro- 
planes — Tunnelhulls — Canoes ~- Kayaks — 
Dinghies - CATALOG -- $2.00. BOOK "Ama- 
teur Boatbuilding” ~ $6.00. CLARKCRAFT, 
16-7 Aqualane, Tonawanda, NY 14150. 


BOAT PLANS - PATTERNS - KITS - 168-page 
DESIGN BOOK-$5.00 GLEN-L. 9152 Rose- 
crans, Box  1804/PSS, Bellflower, СА 
90706-2138. 310/630 6258. 


T-SHIRT PRINTING MACHINE 


We manufacture professional 
IN single and multi-color screen 

Бы“ printing equipment. 
Inexpensive, Call for 
brochures, prices and 
information pack on the 
versalie AZTEC 1000 T-SHIRT 
SCREEN PRINTER 


CATCO MFG. CORP. мам. н. 800-869-6338 
REPAIR CRACKED WINDSHIELDS 


Earn $90,000 Yearly Repairing 
not replacing- 


Large Cracks in Windshields 
CALL 1-800-826-8523 


or write The Glass Mechanix Inc. 
4555 NW 103rd Ave. + Ft, Lauderdale, FL 33351 


$1,000's WEEKLY MAILING LETTERS. FREE 
STAMPS/ ENVELOPES. RUSH STAMPED AD: 
DRESSED ENVELOPE. COLOSSAL Bo» 
040215-PS, BROOKLYN, NY 11204. 


#1 CHECKS BY PHONE! NO FEES! GEI 
CHECKS INSTANTLY! BEAT COMPETITION 
OWN SOFTWARE! , DISTRIBUTORSHIPS 
1-800-323-7942. 


#1 Home Business, Information Mail Order 
Spare Time, No Capital, Easy, Profitable, Com 
plete FREE Report Reveal Everything. M&M 
Publishing, Dept. PS1195, 4430 E. New York 
Ste. 133, Aurora, IL 60504. 


#1 MONEY MAKER Spare Time! No selling! Nc 
inventory! Publicly documented seven weel 
$19,919 income! Free audio cassette and Re 
port reveal everything. Real Money, 333-PSCE 
SW Sth Street, Grants Pass, OR 97526. 


$2,000 DAILY From your Telephone Answering 
Machine! I've made over $1,000,000 using mine 
(303) 637-1492. Recorded Details. 


BOOKS/PUBLICATIONS 


AUTO REPAIR GUIDE. Save hundreds in 
repair bills! Fully itustratéd. 38D pages, Makes 
great gift! $17.95; MBE, Box 17812, Memphis. 


$2000 weekly!... Assemble products at home 
Free infopak!... Universal-PS, 1454 Rockaway 
Parkway, #249, Brooklyn, NY 11236 


$2,000 WEEKLY MAILING CATALOGS 
WRITE: PROFITABLE OPPORTUNITIES. 
DEPT.P, BOX 200, NY, NY 10185. 


INFORMATION FOR HOME BUSINESSES, 
also: MAILING LIST available $4.00. Hillion, 
4106 Plantation Road, NC 28557. 


$250 DAILY ELECTROPLATING. Details 
Ch le Engineering, 76 Boulevard, Hud 
son Falls, N.Y. 12839. 


BUSINESS OPPORTUNITIES 


$10,000 to $15,000 MONTHLY. Own your own 
auto glass replacement business. Send $42.50 
to AGT, 3439 NE Sandy Blvd., 4366, Portland, 
Oregon 97232. 


$250 DAILY WITH CLASSIFIED ADS. Inexpen- 
sive, Easy, (Free) Information: Classified Ads, 
Р.О. Box 1336, Woodstock, GA 30188 


$30,000 MONTHLY GOLDPLATING. Auto Em. 
blems, Jewelry, Inexpensive Home Setup, Senc 
$4.00 Gold, 424 Hill, Houston, TX 77037 
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BUSINESS OPPORTUNITIES 


$40,000 ON 1/3 ACRE! New hydroponics - 
inexpensive, pleasant, practical! Free inlorma- 
tion. Planters, Box 681804, Franklin, TN 
37068-1804. 


ADVERTISE ON THE INFORMATION SUPER- 
HIGHWAY AND MAKE FAST CASH! 60 minute. 
cassette and 24 page report. FREE! Send $3.00 
S/H to: Sevaring, 1111 Southern Pine Lane, 
Sarasota, FL 34243-1739. 


ARAB BUSINESSMEN have money to buy and 
invest. Top finders fees paid. МЕА. 1195ps1 
Box3574, Newport Beach, CA 92659-8574, 
714-722-9260 


ATTENTION BUSINESSES Accept Checks 
Over The Telephone or Fax For Orders, Pay- 
ments, Collections Agents also wanted 
(800)699-1297. 


BUSINESS OPPORTUNITIES | CABLE EQUIPMENT | 


MAKE HOMEMADE “business IECOWCABLE T.V. DESCRAMBLERS 
pues e R BEST PRICES & FRIENDLIEST SERVICE. 


тероп. Don Massey, Box 270910-PSB, Fort 
Collins, CO 80527-0910. 14970-495-4724. FIRST CALL THEM, THEN CALL US. 
nume L0. || ALLMAJORBRANDS AVAILABLE 


DEALERS WELCOME 
30 Day Guarantee = 1 Yr Warranty 


GLAMORE ELECTRONICS. 


NEW 2000% PROFITS -in moldmaking/ | 
Casting. Free information: Сазісгаћ, Вох | 


17000(P9), Memphis, TN 38187-0000. | 
NEW! GROW EXPENSIVE PLANTS, 2000% | MEAT ETICA Rta 


CABLE EQUIPMENT 


PROFIT. Free information. GROWBIZ, Box | 


ЈИ ON CHIPS 
Кү Pei is?! TO WEST PRICES 
1-407-362-1164 


OWN YOUR MAIL ORDER BUSINESS SELL- 
ING BOOKS. TPCE, BOX 4113, TORRANCE, 


СА 90510 


DRUG RAID SEIZURES: Dirt Cheap! Cars, 
Houses, boats, computers, Seizures, Box 
51488-YD, Ontario, CA 91761 


tails: (310)984-8453, ext. 235. i 
NOFL.SALES | 
PERSONAL COMPUTER OWNERS Earn thou- 


sands. Free report 100 best ways. C.K.E.C.M., 
P.O. Box 48420, Mpls. MN 55448. 


EARN AMAZING PROFITS! PERSONAL, 
HOME AND AUTO SECURITY PRODUCTS, 


FREE CATALOG 509-457-0688. 
EARN MONEY STUFFING ENVELOPES AT 
HOME. START IMMEDIATELY. SEND 


STAMPED ADDRESSED ENVELOPE: AL- 
FRED, 3494 DELAWARE, SUITE 9505, BUF- 
FALO, NY 14217. 


Cable TV Descrambler 
PIANO TUNING PAYS: Leam with approved No Converter Necessary 
фот study cours, D us Atem | No Converter Necessary 
Tuning School, 17050 Telfer Dr., Morgan Hil, | 
CA 9503; 


Works With All Systems 
BS] 1-800-258-1134 
Catalog 508-695-9637 


RECORD VIDEOTAPES - At Home. $5,000 | 
Monthly Possible. No pomography. Free De- | 
tails. Write: CMS Video Company, 210 Lorna 
Square - #163P, Birmingham, AL 35216 


FAMOUS MAILORDER MILLIONAIRE reveals 
money-making secrets! Free exciting cassette. 
Melvyn Powers, 12015 Sherman Rd., North 
Hollywood, CA 91605. 


CABLE Test Chips. Puts cable box into full 


RECYCLE (AMAZING PROFITS MADE) Re- 
conditioning Automoblie Batteries! (Free) In- 
formation! Battery Outlet, Box 3300PS, Hickory. 
N.C. 28603-3300 


service mode! $29.95 to 
1-800-452-7090, (310)902-0841. 


CABLE TEST CHIPS. Zenith $24.95. Activates 


$59.95. 


FREE 900 LINES AND INTERNET ADS! 
убегМах Box 7120, Panama City, FL 


Free 900#'S- We're Giving Them Away! Out- 
standing Income Opportunity! Free Information: 
914-573-2067 


FREE BOOKLET! 100,0000 YEAR HOME 
BUSINESS OPPORTUNITY. SPPS Box 
652135 Miami, FL 33265-2135 


FREE FREE FREE Make over $100,000 a year 
in network marketing. Amazing fact-filled report 
shows you һом. Guaranteed! Сай 
1-800-656-6397, ext. 74. 


FREE! Тит any Computer into a Money Ma- 
chine, Free Report: 1-800-221-3813 
OperPS101 


GET PAID $268.20/ Roll Taking Easy Snap- 
shots! Film Supplied. Phototek, Box 2457-PS, 
Pinecove, CA 92549. 909-659-9757 


HOT BUSINESSES, CAREERS, BETTER 
HEALTH, AMAZING PROFITS. Fabtronics 
5714A Машота Hilton, NY 14468, 
(800)894-4028. 


HYDRAULIC JACK REPAIR MANUAL AND 
CATALOG $10.00. HYDRAULIC PARTS SUP- 
PLY, BOX 4157, BROWNSVILLE, TX 
78523-4157. 


JOIN HOME-WORKER'S ASSOCIATION -- 
Get "Guaranteed Legitimate” home-employment 
offers! (Many Choices!) Write: Association 
PS1195, Alexandria Bay, New York 13607-0250 


FULL test mode, others available. Easy installa- 
tion. SMI, 800-850-6566. 


START WHOLESALE BUSINESS! Free mer- 
chandise catalog and price list. Make thousands 
monthly! Perfect for mail order. We help build 
your sales force. Call Ballard Gift Commodities 
1-800-891-9213. 


CABLE-TEST CHIPS As iow as $9.95 For 
Testing Cable Boxes in Full Service Mode. 
JERROLD; PIONEER; PIONEER CUBES; 
TOCOM 5503/5507; SCIENTIFIC ATLANTA; 
ZENITH, REMOTES $10; NE ENGINEERING 
800-826-4030 


STAY HOME, MAKE MONEY! Achieve financial 
freedom. FREE DETAILS! Griffon, Box235, Sel- 
den, NY 11784. | 
Want to feel really good again? Make possibly 
$5,000 per month distributing wild organic pro- 
ducts. Over 18 only. 800-898-2756 


CABLE T.V. CONVERTERS AND DESCRAM- 
BLERS. WHY RENT? CALL BASIC ELECTRI- 
CAL SUPPLY. 1-800-577-8775 


CABLE TV CONVERTERS/ DESCRAM- 


Mee en as 978123 RU | BLERS. Dont Pay Retail Buy From The 
ASTISOPP, Aena, GA S1148 у Wholesaler. 30 Da» Money Back Guarantee. No 


PA Sales. DIRECT CABLE SUPPLY INC. 
1-800-808-3356 


CABLE T.V. CONVERTERS AND ACCES- 
SORIES. Fair Prices, Quality Service, and 14 
de Eee Gives Us The ADVANTAGE. 

1-800-952-3916 — V/MC/AMEX/DISC/ 
con Advantage Electronics, Inc. 1125 River- 
wood Dr., Burnsville, MN 55337. MEMBER OF 
NCCA 


CABLE TV, DESCRAMBLERS & CONVERT- 
ERS. Why ‘rent when you can own. Call RC 


| Electronics: 1-800-788-4131. 
Р.О BOX 739 SHAUIMAR, FL 3257931497 | — 0 _————— 
Products, dem Disc TAIWAN, HKONG, | БИЕТҮ РАЗОНАШИ ИВ: ACI- MAKER; 


PHILIPPINES, MEXICO! 500% Savings | IMMEDIATE SHIPPING. VISA/ MC/ COD. | 
Echo- Box 739-P95, Shalimar, FL 32579-0739, | WING WHOLESALE 800-904-4408. 
. | CABLE TV DESCRAMBLERS/ CONVERT- 
ERS. Jerrolds, Atlantas, Pioneers, 


, Scientific 
Tocoms, Zeniths. BEST PRICES! Free Catalog! 
ALLSTAR 800-782-7214 


WORLD'S GREATEST INVESTMENT !ve 
lumed $200 into $2,136,000 in 6 months. 
(303)654-7115. Recorded Details. 


BUY IT WHOLESALE 


FAMOUS NAME REPLICA WATCHES. 
Wholesale Catalogue $3.00. Burrows, Box 
870535, Phoenix, AZ 85080-7053. 


FREE 600,000 ITEMS, Wholesale Directory 
(LSASE) TNT, Box 2614P, Big River, CA 92242 


WHOLESALE Bargains, Freebies, Giveaways, 
Closeouts. 90% Savings. Wholesale, Box 
51488-Y, Ontario, CA 91761. 


LET THE GOVERNMENT FINANCE your small 
business. Grants/loans to $800,000.00. Free 
recorded message: (707) 448-0270. (JG6) 


MAILORDER Opportunity: profitable business 
selling information. Everything you need $20.00. 
Paul Buchanan, 308 Woodland Trail, Sanford, 
NC 27330. 


MAKE $15,000 monthly! The Perfect Business. 
No investment. Easy. Free Booklet. MPC, Box 
57, Lenore, ID 83541. 


MAKE $25.00 / POUND From Free Aluminum 
Scrap? YES! Free Report! Ameriscrap- PS1195, 
Alexandria Bay, NY 13607-0127 


MONEY MAKING MACHINE. Curbmate ma- 
chine installs beautiful concrete lawn edging. 
‘Amazing profits. 801-262-7509. 


CABLE EQUIPMENT 


JERROLD 


CABLE TV EQUIPMENT & ACCESSORIES | 
Wholesalers Welcome! 30 Day Moneyback | 
Guarantee! Free Catalog! PERFORMANCE 


> | 
, INC. 12. 
ZENITH Got the ELECTRONICS, INC. 1-800-815-1512. 
тосом | Fi 


CABLE TV, ORIGINAL EQUIPMENTS, DES- 
CRAMBLERS, CONVERTERS, COMBOS, 
QUANTITY DISCOUNT, CALL NOW WE'LL | 
MEET OR BEAT THE COMPETITION UNI- | 
VERSAL SALES 800-647-2371 | 


OAK SIGMA 


CABLE T.V. CONVERTERS, DESCRAM- 
BLERS. Scientific Atlanta, Zenith, Jerrold, Pio- 

neer, Oak. Replacements for most models. 

Quality, Price and Service. Visa M/C. Dealer | 
inquiries invited. EAGLE Electronics Inc., 

1-800-259-1187, Number One, 1301 Railhead 

Bivd., Naples, FL 33963. 


CABLE/ SATELLITE DESCRAMBLING. Real 
technical information. Free Catalog. Voice/ FAX/ 
BBS 716-874-2088. 


Zenith $179, SA 8600 $279, Tocom $149, BB 
$279. Dealer pricing. 1-800-219-8618. 


ж CABLE EQUIP. ж x 


REPLACE ALL MODELS 
MONEY BACK GUAR, 
1 YR. WARR. FREE САТ. 


LOW PRICES + AVOID RENT FEES 
1-800-243-3967 
z NSE o 


bjer Anyone can build will seven part 
Radio Shack- Раз $8.0 
1-800-818-9103. 


DESCRAMBLERS... CONFUSED? Well Ex 
plain All Your Options. All Models Available 
Quality Service. Open 7 days 9-9 EST. Sun 
state Engineering. 1-800-717-1575 


HAVE А BEEPING SOUND WITH 
SCRAMBLED VIDEO ON SOME CHANNELS 
WE CAN HELP. PROFESSIONAL QUALIT) 
POSITIVE FILTERS. $22.00 ea. DISCOUNTS 
‘on 5 or MORE. FAST COURTEOUS SERVICE 
COD, CREDIT CARDS. CALL 800-820-888; 
EXT #7777. 


"How- To" Cable TV Manuel! 9 Year Veterai 
Installer- Shows, Tells All! $21.95 ck/mo. E&N 
Books, Box 147 Green Village, NJ 07935 


Link Yourself To The Future With Our Exper 
lence! Cable TV Converters And Descrambiers 
Quality, Service And Satisfaction Guaranteed 
Visa/MC Amex C.O.D. Accepted. Quantity Dis 
counts. CABLE LINX, Inc MPLS, М 
1-800-501-0095 _ 


Revolutionary Technology: Universal Bos 
Works On Jerrold Or Pioneer Systems 
1-800-676-6342. 


SCIENTIFIC ATLANTA, PIONEER, AND JER 
ROLD COMPATIBLE DESCRAMBLERS 
NEW EQUIPMENT. ONE PIECE. CALL EV 
ERYONE ELSE, THEN CALL US FOR THE 
BEST PRICE. NO CALIF. SALES. ACME CA 


SECRET CABLE DESCRAMBLERS! Bulk 
your pwn Descrambler for LESS than $12.0€ 
in SEVEN EASY STEPS! RADIO SHACK 
Parts List and FREE Descrambling Methods 
that COST NOTHING To Try, Included. Seng 
$10.00 to: INFORMATION FACTORY, Р.О 
Box 669, Seabrook, Texas 77586, For VISA 
MC. C.O.D's 1-713-922-3512 Any Time! 


SUPER CABLE TV "TURN-ON CHIPS." Pro: 
vides Full Service Activation. FACTORY Di 
RECT!! EXCELLENT INSTRUCTIONS! JER. 
ROLD, TOCOM, ZENITH, PIONEER 
SCIENTIFIC ATLANTA, CALL NOW!! MAS 
TER COMPONENTS, 800-233-0570. 


Test AIDS ALL TYPES 


“25ih Century Technology Today” 


ADVANCED icm + 


Time Travel - Mind Power Devices - Levita- 
tion - Psionic Helmet - Boxes - Hidden Tech- 
nology - Courses - Hundreds of Products II! 


TCatalogue $4.00 © 


255 М.Е! Cielo Rd., Suite Р565Р, Palm 
Springs, СА. 92262, @ (619) 327-7355 


FREE GIFT CATALOG. FOR HOME 
CHRISTMAS SHOPPING PLEASE WRITE: J & 
L ENTERPRISES- 90 PLAZA LANE DEPT. NO 
3610 OXFORD, AL 36203-0610. 


100 
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CATALOGS 


ER 3500 EDUCATIONAL INFORMATIVE 
ETRUCTIONAL VIDEOS. OVER 29 CATE- 
DRIES; 138 PAGE CATALOG: $5.00 (RE 
NDABLE) МАСЕ! CLOSET, 
DOPER AVE., SUITE 296, TOMS RIVER, N.J. 
753. 


CB RADIO/ 
SCANNERS/RADARS 


DLICE - FIRE SCANNERS, CB'S MARINE | 
JAY, ANTENNAS, HPR, BOX 621136 
[TLETON, CO 80162. | 


RO CB ANTENNAS/ACCESSORIES! Free 
talog. Firestik Manufacturing. 2614 E Adams, | 
joenix, AZ 85034 | 

| 


Federal, Police, 
„ Catalog $1.00! САВ, Box 56PS, Commack 


with a simple tum 


›апөгу drain, prevents electric 


lemove knob to stop theft and 


$14.95 each postpaid 

Ада $1 for side post adapter 
BATHURST, INC. 

Box 27-PS, Tyrone, PA 16686 
814-684-2603 


Quantity discounts-12 unite or more, 


COMPUTERS/SOFTWARE 


b6-POWER, $19.95 U.S., Convert 3868X/SLC | 
th amazing software kit. 386DX becomes 
Верх also! Hides in upper me 


10-109 St., Edmonton, AB, САМ ТӨС 100. . 
REE CATALOG. ІВМ Compatible Shareware 
064193. 816-478-6185 


your PO WIN95 ready? New video saves 
00's showing how to upgrade PC's yourself, 

.95 4$4.508/H DIY 803-877-5386. 1713 
boust Hill Road, Greer, SC 29651 


IRFED THE NET. Been there, done that 
shirt. $15.00 PPD Send Cash, Check, MO: 
elson Ink, Middle River, MN 567: 


i CONTACT LENSES 


ү YOUR CONTACT LI 5 
RANDS) AT WHOLESALE PRICES 
JAVINGS, _ EXAMPLE-DISPOSABLES 
7.00. INFORMATION 800-521-3511 


DO-IT-YOURSELF 


DON'T THROW AWAY THAT USED 
COPIER OR PRINTER CARTRIDGE! 
Do it yourself 
t's easy 


MORACK 
fue Order or 


(70b 598-0 Ren 


580 
FAO 5888009 L 


and 
Laser Diodes 


FREE CATALOG 
mEREDIXH—3À P. O. Box 1724 
INSTRUMENTS Glendale, AZ 85301 
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1269W. POMONA, _ I IQ157; 
СОВОМА.САў1720 777 (909127 


| LOCKED OUT? Illustrated manual explains 
| emergency entry procedures. How to make your 


‘own tools including electric lock pick. Only 
$10.00, Locksmith, Box 390, Hollywood, FL 
33022. 


Micro-size Portable Voice Changer creates 
complete anonimity ! Can be used on any 
telephone. Satisfaction Guaranteed. Send 
$35.00 to: DSE, 64 Lehigh Aisle, Irvine, CA 


92715. 


| SURVEILLANCE- 


Я 


TELCON Plans 
TELCON10 - Ready to Use .... $149.50 
E><tended Play 
Telephone Taping System 
8h е ТАРЭОХ - Ready to Use. 
ealth Hazard? 


n. Why tak 
ағу. Ready to Use. $2050 
Ready 

Use! 

ew Laser Pens 
LAPN67 - 5 mw, 670nm, 600 ft. $39.50 
LAPNES - 15 mw equiv, 1,500 ft.. $79.50 
LAPNGS -30 mw equiv, 2,000 ft. $149.50 


Telephone Voice UEM 


Hus “Ready to Use 9 50 


q WC, Visa, Check, Cash, COD 
INFORMATION ME 
к 716, Amherst NH 03031 


ЖЕНУ 


MS-25 Telephone Transmitter Kit 
Micro Speck Tiny - 1/3 the size of a dime! 
quality - Crystal clear 
any FM radio up to 1/4 mile. "Snap" 
aichnohey fr зге мнт 


Guaranteed to be smaller than any 
other transmitters offered an) 


COUNTERSURVEILLANCE- WE НАМЕ 
EVERYTHING! Catalog $5.00 РЕР, Box 
930024-5, Norcross, GA 30093 


UNUSUAL PUBLICATIONS! Strange stuff! 
Weird plans! FREE catalog 185+ amazing pub- 
lications! Electromart, Box 4-Р, Carthage, TX 
75633-0004. 


ELECTRIC VEHICLES 


ECSA-ELECTRIC SCOOTER 
Quiet, Maintenance Free 


100MPG HYBRID VOLKSWAGEN CONVER- 


SIONS! INFORMATION: 1-800-KAYLOR-K 
BLUEPRINTS: — $4295  KAYLORKIT, 
POB1550PS, BOULDER CREEK, CA 
95006-1550 


EMBLEMS/ 
PATCHES/DECALS 


CUSTOMIZED PATCHES, PINS, DECALS. 


FREE CATALOG, STADRI, 71R TINKER 
STREET, WOODSTOCK, NY 12498 
(914)679-6600. 


EMPLOYMENT 
INFORMATION 


$329.84 Weekly Assembling Our Products At 
Home. Toll Free 1-800-460-WABC, Ext.1292 
(Message). 


BIOTECH/ MEDICAL FIELDS. 100-PLUS NA- 
TIONWIDE POSITIONS UPDATED WEEKLY. 
$12, TECH-JOBS, P.O. BOX 120068, KANSAS 
CITY, MO 64112. 


'when phone 
UP VisaMC ( (214) 255-7490 
eeshppng Check & money oder: 


| BUGGED? PHONE TAPPED? FREE Catalog 


of Counter-Surveillance Equipment tells you 
Fast! (800) 732-5000 | 


| HOME AUTOMATION for less than S200! In- | 
| structional video demonstrates easy to install 


‘components and applications. Send $19.95 to | 


| PLN. P.O. Box 1478, Wayne. NJ 07470. 


INFRARED REMOTE CONTROL LOCK. COM- 
PLETE PLANS ONLY $4.00!..80Х 212 
CEDARBURG, WI 53012-0212. 


LASERS, pointers, ightshows, holography. For 
free catalog write: Midwest Laser Products, 


| P.O. Box 2187, Bridgeview, IL 60455 


LEAVES COLLECTOR- MULCHING MA- | 
CHINE. PLANS- $12.95. SANDRA, POB 601, 
OROCOVIS, PR 00720. 


STOP! NEED A JOB? ASSEMBLE EASY 
CRAFT PRODUCTS FROM НОМЕ! 
1-800-377-6000 ex6055. 


HELP WANTED 


EARN MONEY Reading books! $30,000/yr In- 
соте potential. Details. 1(805) 962-8000 Ext 
Y-20025 


FINANCIAL 


LOAN APPROVED. ANY PURPOSE GUAR. 
ANTEED! RESULTS IN 30 MINUTES! 
1-800-410-7105. 


MONEY TROUBLES? REDUCE INTEREST 
CUT CREDIT CARD PAYMENTS. SAVE 
THOUSANDS. CALL 1-800-SAVE-ME-2. 


OVERDUE BILLS? 1-800-869-0607. Bad cred- 
ifs no problem! Licensed / Bonded. Applica- 
tions to $50,000. Not loan company. TCAC. 
Box 26397, Birmingham, AL. 35260. 


PROPERTY TAX SAVINGS KIT. Easy Steps! 
Save $$! 24 Hour Message: (707)447-4501 


SMALL BUSINESS - Let the Government Fi- 
nance You! Loans, Grants, Assistance! Satisfac- 
tion Guaranteed! 1-800-226-3601, BF6050. 


FOREIGN NEWSPAPERS 


WORLDWIDE ENGLISH NEWSPAPERS: 
MAGAZINES! SAMPLER: 3/$3.98 FREE BRO- 
CHURE. MULTINEWSPAPERS, Box 866-3А, 
Dana Point, СА 92629 


FOR INVENTORS 


Work inectty with 
REGISTERED PATENT ATTORNEY 
& GRADUATE ENGINEER 
|36 YRS ENGINEERING & PATENT EXPERIENCE 
U.S. & FOREIGN PATENTS 
PATENT AND DEVELOP IDEAS WITH 
THE EXPERIENCE OF AN EXPERT. 

FREE 228 PAGE BROCHURE. 
CONFIDENTIAL ADVICE AND FORMS. 
INTRODUCTION TO INDUSTRY, 
MARKETING PLANS, OFFSHORE 
PRODUCTION & PROTOTYPES 
[Also Specializing їп Copyrights & Trademarks 
Associates located at Patent Office 
CREDIT CARDS ACCEPTED + SAT/SUN HOURS 


MICHAEL І. KROLL 
REGISTERED PATENT ATTORNEY 
US PATENT REGISTRATION 126,755 
171 STILLWELL LA., SYOSSET, NY 11791 


TOLL FREE US/CANADA 800-367-7774 


Toll Free FAX - US & Canada 800-367-7773 
International Phone/Fax 516-692-2795 
Internet-http:// invention.com 

atent @ genie.com 


COMPLETE, professionally prepared patent ap- 
plications, $1,000-$2,500, Joseph Breaux, Reg: 
istered Patent Attorney, 1-800-357-4332. 


DEAL DIRECTLY WITH REGISTERED PAT- 
ENT AGENT and qualified U.S, Patent Office 
Examiner. DON'T BE FOOLED BY PHONIES. 
Free patent information- "Patent, Develop, Mar. 
ket Your Invention." Richard L. Miller, 12 Park- 
side Drive, Suite-N, Dix Hills, NY 11746-4879, 
(516)499-434: 


DON'T ВЕ FOOLED! CALL OUR INVENTORS 
CLUB 24 HOURS FOR INFORMATION, 
1-800-466-1793 


EXCELLENT INCOME! ASSEMBLING EASY 
CRAFT PRODUCTS AT HOME. PROGRAM 


| GUARANTEED! 1-800-377-6000 ext.6050. 


FREE help for inventors! No charge for protec: 
tion forms and information kit. Affiliated In- 
ventors Foundation. 1-800-525-5885 


HOME TYPISTS, PC users needed. $45,000 
income potential. Сай 1-805-962-8000 
Ext.B-2002: 


FINANCIA 


CAPITAL CONNECTIONS for startups, growth, 
expansion, invention (310) 399- 1886. Fax: 452- 
0786. 


FEDERAL LOANS for small business now 
available. 1-800-777-6342 for free detail. 


| FREE CASH GRANTS. Never Pay Back! Busi- 


ness, Medical Debts, Others. Information SASE: 
Сотрибгапі, 5473 М. University Drive, #303, 
Lauderhill, FL. 33351. 


FREE GOVERNMENT GRANTS! BILLIONS 
AVAILABLE! NEVER REPAY! CALL (24 
HOURS): 1(619)599-3502 


FREE INVENTION PACKAGE: Davison & As- 
sociales offers customized Development, Pat- 
enting. and Licensing, Proven Results: 
1-800-677-6382 


INVENTIONS, new products. We submit to 
industry. Patent services. 1-800-288-IDEA. 


INVENTORS! Can you patent and profit from 
your idea? Call AMERICAN INSTITUTE FOR 
RESEARCH & DEVELOPMENT for free in: 
formation. Ful range ol patenting and marketing 
services. 1-800- 


INVENTORS’ DIGEST. Celebrating ten years 
аз America's only inventors magazine. $22 per 
year. 1-800-838-8808. 


INVENT SOMETHING? ESI Inc, links uncon: 
nected individuals with decision-makers, Free 
brochure supplied. (800) 547-7885 
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FOR INVENTORS 


INVENTORS — NEVER SEND IDEAS TO 
STRANGERS! AVOID SCAMS - SAVE THOU- 
SANDS! REVOLUTIONARY, PROTECTION 
MARKETING METHOD! NONPROFIT OR- 
GANIZATION. . FREE INFORMATION: 
1-800-846-3228. 


Patent Applications and Contingent Litigation 
Free Consultation Zito & Savinelli; Washington, 
D.C. 202-466-3500 


PATENT IT ECONOMICALLY! Free details. | 
Licensed since 1958. Rainer Associates. 2008 
Fondulac, Richmond, VA 23229 


"PAY ON SALES MADE" We'll Launch Your | 
National T.V. & Print Campaign Free. Applica- 
tion & Eligibility Study Required. Restrictions | 
Apply. AS SEEN ON T.V. INC. 407-626-0688. 


REGISTERED PATENT ATTORNEY. D.A. Ket- 
tlestrings. Free patent/rrademark information. 
1-800-966-7577. 


SELF- PATENT INFORMATION KIT. Com- 
plete A-Z Instructions, Includes all Forms, How 
to apply, etc., $34.95. Remit to: WORLD AIR 
DATA, Dept-PAT-PS, Вох 70127, Washington 
D.C. 20088. 1-800-753-4445 


S.E.L.L. YOUR IDEA..... Free info. on Patents, 
Licensing, Marketing, based on 25 yrs Exp.| 
Harshaw Research 800-451-1326 


GAMES/TOYS/PUZZLES 


Lottery Proven Jackpot System Increasing 
Chances 1/Ten, Winner Box 102 Suwanee, GA 
30174-0102 


PUZZLE RINGS. Challenging and fun. Write: 
PSCB, POB 865070, Plano, TX 75086-5070 for 
free brochure. 


GARDEN/LAWN CARE 


$80,000 FROM ONE ACRE! GROW GINSENG. 
LEELAND'S, BOX 68276-PS3, NEW AU- 
GUSTA, INDIANA 46268, 


GROW YEAR- ROUND INDOOR fruits, vege 
tables, exolic flowering plants: $14.95 for com- 
plete plans. Simple assembly. DavSar Enter 
prises, 5942 Edinger, Ste.#113, Huntington 
Beach, СА 92649. 


HAIR CARE 


MEN'S 24 PAGE HAIRPIECE CATALOG! For 


$20.00 Discount Mention This Ad. Call: 
1-800-448-0133. Fax: 1-203-375-9270 


STOP HAIR LOSS AND WATCH IT GROW 
BACK. No medical procedures or chemicals. 
100% Money Back Guarantee. Information 
$2.00 to; Hairline Remedy, Box 42768 Tucson, | 
AZ 85733 | 


HEARING DS 


FREE 
CATALOG! 


New Hearing Aids 


* All Models 
* Huge Savings Qu 
* No Salesman will call 

Try Before You Buy! 
Write: Rhodes Hearing 


20112 Ohio St., Brookport, IL 62910 
1-800-453-4905 (24 hrs.) 


HEARING AIDS 


HEARING AIDS- GUARANTEED LOWEST 
PRICES! No huge commissions. Home trial, 
terms. All makes. We're the oldest, biggest, 
best. Custom instrument specialists. Free in- 
formation (800) 323-1212. Lloyds - PSC. 


HEARING AIDS: So tiny yet so powerful. NEW 
FREE CATALOG. Ali styles available at savings 
of 1/2or more. POWER HEARING, P.O. Box 31, 
Alpine NY 14805 1-800-260-4135 


HOBBIES/ 
CRAFTS/COLLECTIONS 


NEW! 1996 LEATHERCRAFT CATALOG. 
Largest selection available of genuine leathers, 
kits, tools, books, supplies. Fine tooling, utility, 
garment leathers, suedes, exotics. Belt, wallet, 
moccasin kits and more! For your FREE 
152-page catalog send $3.00 pstg/hdig. (re- 
funded оп first order) to: Tandy Leather Com- 
pany, Dept. PS1195C, Р.О. Box 791, Fort 
Worth, TX 76101 


HOME SECURITY 


PROVEN SAFETY FROM SILENT KILLER 
Professional Carbon Monoxide Detector. 


| pom: 


WORLD EXPO CHILD WATCH MONITOR. 
FREE CATALOG. HOME AND TRAVEL 
SAFETY PRODUCTS. BUSINESS OPPORTU- 
NITIES. (800)472-3232. 


INVENTIONS WANTED 


INVENTORS: Free information package, exper- 
ienced patent attorney in Washington, DC. 
800-876-6670, J.P. Halvonik 


INVENTORS: The Concept Network represents 
inventors who want to PATENT and MARKET 
their new product ideas. Call 1-800-835-2246 
Ext 144 for free information kit. 
INVENTORS: Utilize The Logical Process to 
Protection and Potential Profits. Free Advice. 
APSI Washington DC 800-458-0352 


EDUCATION & INSTRUCTION 


OCTOBER 26th-29th 1995 


, Тылы: 
Vii 


in E б 


А National Showcase of Expositions and Conferences at 
Universal Studios in Hollywood. 


Visit Cre: 
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BECOME A HOME INSPECTOR. APPROVED | 
HOME STUDY. FREE LITERATURE. P.C.D.I., | 
ATLANTA, ^ GEORGIA. 800-362-7070 
DEPT.PPM109. 


BECOME AN ELECTRICIAN. APPROVED 
HOME STUDY. FREE CAREER LITERATURE. 
P.C.D.1., ATLANTA GEORGIA. 800-362-7070 
DEPT.TEM109. 


А “Super Bowl” of 


?5, and see the 


Contest Winner. 
Imagination. 


(818) 884-83 


NEW PRODUCTS 


AUTO HOT KEY- Keyring with flashlight. Tha 
frozen car door lock in seconds! 30 Day Mont 
back Guarantee! WINTER SPECIAL. GRE, 
STOCKING STUFFER. $3.95 «S&H $1.50. М 
residents add 8.25% tax. CLARITY, B 
604908/H, Flushing, NY 11360-4908. Fr 


| Catalog, Department FC. 


EINSTEIN'S THEORY COMPLETED. Ex- 
plained in simple language. High school math 
adequate. HORSLEY INSTITUTE OF TECH- 
NOLOGY, 115 Riverbirch Cres. S.E., Calgary, 
Ab., Canada, T2C 3M1. 


FREE HOW-TO VIDEOS CATALOG. Many 
Categories Available. ACHIEVER HOW TO 
VIDEOS. 200 East 30th Street. 4H-PS New 
York, NY 10016 212-802-7062 


OF INTEREST TO ALL 


FREE! Baseball, Sports Cards, Mickey Mant 
many stars, HoF's. 21 year collection. Large 
POUNDS, 515.00 Postage/lot. Don, Box 291 
Warminster, PA 18974, 


Portraits of your loved ones- illustrated by har 
Satisfaction Guaranteed! Sherman- PO Box £ 
Williamson, NY 14589 -315-589-8939. 


FREE VIDEO External BA/BS, MS/MBA, PHD/ 
LAW. Accredited, financial aid, (800)471-3776, 
LA SALLE UNIVERSITY, Dept. 4776, Man- 
deville, LA 70470-4000. 


HIGH SCHOOL at home, diploma awarded. Low 
monthly payments. No classes, information free. 
Phone free 1-800-228-5600, or write American 
School, Dept. #347, 850 E. 58th Stíeet., Chi- 
cago, IL 60637 


KNOWLEDGE CARDS. Fun and educational. 
Package $2.00. Box 12238, Lexington, KY 
40581-2238, 


KITES 


FREE KITE CATALOG! 1-800-724-7267 
Ext.PS 100's of Kites! Fantastic Selection! Call 
(24Hrs) 1-800-724-7267 Ext.PS 


LOANS BY MAIL 


BORROW: $100-$100,000! FAST! NO 
COLLATERAL. PERSONAL, DEBT CONSOLI- 
DATION, BUSINESS, AUTO, RESIDENTIAL- 
1-800-444-6599 - 24 HOURS. 


SIGNATURE Loans, must have checking ac- 
count & steady job. Call 1-800-445-0680. 


MAGIC/NOVELTIES 


Incredible Flameless Lighter fires up ciga- 
rettes, fuses, etc. іп 50 mph winds! Lasts а 
lifetime. Satisfaction Guaranteed. Send $7.00 
to: DSE, 64 Lehigh Aisle, Irvine, СА 92715. 


PROFESSIONAL MAGIC! Huge Catalog, over 
1,000 Tricks and Books. $6.00 Hank Lee's 
Magic Factory, Dept. PS11, 127 South Street, 
Boston, MA02111 


MISCELLANEOUS 


So you think you are disabled? Tips from a 
pro.$9.95, Disabilites, Inc(PS), 2001 Karen 
Lane, Tallahassee, FL 32304. 


Hearing Aids Deai Direct. Guaranteed Low- | 
est Discount Prices. Top Quality Made in the | 
USA. Home Trial Free Information. | 
1-800-641-4327. True Sound 


WORKING STEAM ENGINE and Machine Shop 
Kits. Send $2.00 for catalog. P.M. Research Inc., 
Dept 5, 4110 Niles Hill Road, Wellsville, NY 
14895 


LEARN PC REPAIR- TROUBLESHOOTING, 
SERVICING. HOME STUDY. FREE LITERA- 
TURE. P.C.D.l, ATLANTA, GEORGIA. 
800-362-7070 DEPT.JJM109. 


LEARN VCR REPAIR. GREAT PROFITS. 
HOME STUDY. P.C.D.I., ATLANTA, GEORGIA. 
FREE LITERATURE. 800-362-7070 | 
DEPT.VRM109. 


PARALEGAL GRADED CURRICULUM. Ap- 
proved Home Study. Affordable and Compre- 
hensive. 100 years of legal training. Free catalog 
(800-826-9228) Blackstone School of Law, P.O. 
Box 701449, Department PS, Dallas, TX 75371 


PRIVATE INVESTIGATION TRAINING! Big in- 
соте! Own Boss! FREE Information. Probe, 
P.O. Box(PS) 2133, Beverly Hills, CA 
90213-2133 


PLANS/KITS/BLUEPRINT 


CHRISTMAS ORNAMENTS for hanging on tr 
ог mobile. Drawings and instructions, 6 figure 
use wood scraps, $5.00, Burke Bras. 1337 
Hwy. 152, Mustang, OK 73099. 


CONCRETE MONOLITHIC DOMES: 400° 
Stronger. Fire, Tornado, Earthquake Proof. 7( 
Energy Savings. Houses to Stadiums. Ki 
Turnke ree Info 800-608-0001 


Dome Homes - Pre-cut kits - Superinsulate: 
Dome Tour Video - Natural Spac 
1-800-733-7107. 


THE AMAZING TENNIS BALL CANNC 
Shoots Tennis Balls Up To 1000 ft. High Ve 
Loud!!! Easily Built in 1 hr. w/ Household Кет 
For Simple Illustrated Plan Send $3.00 + SAS 
to AIR/FX, PO Box 321, Tampa, Р 
33601-0321. 


TWO FOOTLOCKERS from 4x8 plywoc 
Plans:$5.00. Toy Chests, 6303 Wesley, Ric 


CASTOLITE Liquid Plastics. Crystal clear, c 
ors. For casting, embedding, coating, fibergla 
sing, repairing and reproducing with our Mc 
Making Supplies. Catalog $3.00 refundab 
CASTOLITE, Dept. 95P/PS, 4915 Dean, Woo 
stock, IL 60098. 


UNIVERSITY DEGREES WITHOUT 
CLASSES. BACHELOR'S, MASTER'S, DOC- 
TORATES. ACCREDITED, INEXPENSIVE, 
FAST. FREE INFORMATION. BEAR'S GUIDE, 
Box  7070PS, Berkeley, СА 94707. 
800-835-8535 ext. 27. 


MOVIES/ 
FILMS/VIDEOTAPES 
ACCURATE PICTURE AND SURROUND 
SOUND FOR HOME VIDEO THEATERS. AVAT 
VIDEOCASSETTE, 15 PROFESSIONAL 


TESTS, SATISFACTION GUARANTEED. 
1-800-835-0110. | 
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RUBBER, plastic compounds, technique 
sources. Free information: Caster, B 


16586V8, Memphis, TN 38186-0586. 


MONTANA 


OVERNMENT LAND 


US CITIZENS ONLY 


2 acre claim program still available, get yours for 
20 government fee, in AK, AZ, AR, CA, CO, ID, MT, 
ү, NM, OR, UT, WA, WY. For complete, step-by- 
ер package including maps, telephone helpline, fil- 
g forms, elc. send $20; or for more information send 
3. PUBLIC LANDS TITLE, PO Box 2945-PS Port 
goles, WA 98362-0336 (this is not Homesteading, 
з much easier and only costs $1. per acre). 


ALIFORNIA. Acreage. Lots $50 down. $50 
»nthly. 4602 Ethel Ave., Sherman Oaks, CA 
423 


)LORADO LAND. Free list of spectacular 
3d from 40 to 20,000 acres. Ponderosa pines, 
nyons, 360 degree views, creeks, National 
еі. Owner financing. From $250 per acre. 
ill Red Creek Ranch, 719-485-0656 Void 
here Prohibited 


DVERNMENT LAND now available for claim. 
) to 160 acres/person. Free recorded mes- 


ре. (707) 448-1887. (4JG6) 
p Aiaia e a E 


RECIPES 


APT'S POTATO SALAD. Recipe $3.00: 
jomas Company, 811 Woods Road, #57 New- 
yt News, VA 23606. 


100*6 Satisfaction 
Guarantee 


Мм 
‘Systems 
j 499 € 


BW 


1-800-334-6455 
inti 218-730-6231 Fax 218-739-4879 
BSkyvision® 
1030 FRONTIER DRIVE 
FERGUS FALLS. MN sess? 


INSTALL OR UPDATE YOURSELF! 


RCA-DSS Defeated! Leam how. Postage 
$1.00, "SNOW," Р.О. Box 22048-DSS Lan- 
sdowne, St. John, Canada Е2К 4T7. 


SCIENCE & CHEMISTRY 


CHEMICALS. WE CARRY ANYTHING YOU 


NEED IN LABORATORY CHEMICALS, 
GLASSWARE, INSTRUMENTS AND SUP- 
PLIES. ADVANCE SCIENTIFIC. 305-327-0900 


REMAILING SERVICES 


DNFIDENTIAL ADDRESS. FORWARDING 
ORLDWIDE. VOICEMAIL. — MAILPOST, 
\21PS Pratt, Chicago, Illinois 60645, 
12-764-0100, 800-890-3199 


SATELLITE TV 


pt sound for VIDEOCYPHERII and plus like 
hers do, without codes. $19.95. NASSIRIAN, 
›х 382-S, Rio Linda, CA 95673 


DWEST PRICES FOR SERIOUS BUYERS. 
бор around, call us last. Free price list. 43 
ars in business. ANTENNA KING. 
800-814-5377. 


EW SATELLITE DESCRAMBLER! Secret 
iscrambler manuals, videocypher sound, 
bre! Catalog $1.00. "Snow," Р.О. Box 22048, 
insdowne, St. John, Canada, Е2К 477. 


EDUCATIONAL FUN! Deluxe children's sci- 
ence kits and learning aids. Catalogue $1.00. 
Refundable. Jefron Enterprises, P.O. Bqx 8551, 
Cherry Hill, N.J. 08002. 


"EXPERIMENTERS" LABORATORY 
CHEMICALS GLASSWARE, Catalogue $2.00, 
Established 1953. Hagenow Laboratories, 1302 
Washington, Manitowoc, WI 54220. 


FERMAT'S LAST THEOREM. Finaly, 358 
years old problem is solved! Plus "How to 
Prevent Natural Disasters. Send $2. Space 
Publishing, PO Box 770657, Woodside, NY 
11977. 


Laboratory Supplies, Microscopes, Scales, 
Glassware, Chemicals Small Quantities. 
Catalog $5.00 Chem Lab Supplies, Dept PS 
1060-С Ortega Way, Placentia CA 92670. 
714-630-7902 


SCIENCE & CHEMISTRY 


"Laboratory" Glassware, Chemicals.Catalog 
$2.00. Southern Oregon Scientific, 1000 SE M 
Street. Unit A, Grants Pass, OR 97526 


MAKE EXPERIMENTAL FIREWORKS & 
ROCKETS How-to books, chemicals, tubes, 
plastic shells, tools, supplies. You must be 21 
Catalog$2. Green Co., #11, PO Box 480, Round 
Hill, VA 2214 


MAKE YOUR OWN ROCKETS & FIRE- 
WORKS!!! CHEMICALS, “GLASSWARE,” 
SUPPLIES- INSTRUCTIONAL BOOKS, MAN- 
UALS, VIDEOS. “HUGE CATALOG” $3.00 
PYROTEK, P.O. Box 1, CATASAUQUA, PA 
18032 717-256-3087 


NEW UNIVERSAL SYSTEM. Finally, the real 
universal system is uncovered. New theories, 
discoveries, predictions and тое. 
1-800-491-4964. 


STAMP COLLECTING 


300 Breathtaking Stamps. $1.00. Plus fantastic 
approvals!! NeoTrends. SKK95, Box 982F, To- 
ronto, Canada M4Y2N9. 


DISCOUNT, STAMPS, PACKETS, FREE LIST 
IVA, BOX 197-B, HANFORD, CA 93232 


TOOLS & MACHINERY 


BUILD ALMOST ANYTHING! INVENTORS’ 
DIRECTORY lists scores of companies that sell; 
Tools, Equip., Plastics, Hardware, Woodwork- 
ing, Science, Books & More! Most offer FREE 
CATALOGS! Send $7.00 (P&H incl) to: MEW 
Design Services, Box 165, Belton, MO 64012. 


TOOLS & MACHINERY 


LATHES 
*Siarting at $ 410 
*Mils «Metals. «Books 
“Precision Instruments 


CAMPBELL TOOLS COMPANY 


2100. SELMA RD. SPRINGFIELD. OH 4551 


LATHES Вет 
LATHES """, 


BOX 536-PS e HURRICANE, WV • 25526 


FREE GIANT BARGAIN STAMP CATALOG, 
FULL OF ALL THE LATEST OFFERINGS ON 
WORLDWIDE STAMPS, ACCESSORIES AND 
‘SUPPLIES, BASEBALL CARDS, POSTCARDS 
AND BANKNOTES. PLUS YOU'LL RECEIVE 
STAMPS ON APPROVAL. BUY ONLY WHAT 
YOU LIKE, RETURN BALANCE, SATISFAC- 
TION GUARANTEED. JAMESTOWN. STAMP 
COMPANY, INC, DEPT.  ETI5PS, 
JAMESTOWN, NY 14701-0019. 


Penny Stamp Approvals, Regardless Catalog. 
Kloster 18289 Bunny Drive, Jamul, CA 91935. 


TOOLS & MACHINERY 


4" Metal Cutting Lathe $129.15. Taig, 12419 
Nightingale Lane, Chandler, AZ 85249. 


BOLTS, SCREWS, TOOLS, WHOLESALE, DI- 
RECT. Guaranteed. Catalog $2.00 (refundable). 
Camelot, Dept. 33, Box 65, Bristol, WI 53104. 


CNC 3D milling machines from $3495. CNC 
router. PC-controlled. Prototyping, parts man- 
ufacturing, ВОВСАЙ AUTOMATION 
(310)606-9340. 


WANTED TO BUY 


Gold, Silver, Platinum (any form). Assaying 
service. Free price quotes. Top payment. 
1-800-932-1010/ 617-326-3442 


WATER PURIFICATION 


Electronic Water Softener no chemicals or 
plumbing needed, removes limescale , from 
pipes, perfect for septics, moneyback guar- 
antee, $399.95 call EcoSoft 1-800-275-7070 


Waterwise Purifiers... homemade distilled. 
(800) 874-9028. Box 45981, Center Hill, FL 
33514-0459 


| POPI E 


For information on how to reach our 1.8 


million 


responsive readers each month, 


pular 


9 


call, fax, or write us today. 
e! (800) 44 y 


0714 


r nce reserves the right to 
refuse any advertising order. 

Only publication of an advertisement 

| shall constitute final acceptance of an order. 


Publication does not constitute an | 
agreement for continued publication. | 
All orders аге subject to the applicable rate card, 


copies of which are available upon 
written request sent to the address provided. 


| Popular Science Magazine 
| 2 Park Avenue 
New York, New York 10016 
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EDITED BY WENDI E. BLACK 


100 “THE HISTORY of the treatment of consumption 
shows that life in the pure air, judicious exercise, 
sunlight, a nourishing diet, and such aids as cod-liver oil 
and tonics have effected more than all the bacillicide 
treatment put together. These all act on the old principle 
of helping Nature to help herself.” 
Today tuberculosis is treated with antibi 


Novembe 


Better Television Arrives 


“IN THE NEXT SIX MONTHS, and maybe even sooner, 
ME you will be able to walk into a television'store and say 
to the man behind the counter, ‘I like that one. Wrap it up 
please.’ If you want to pay for it, you can get a screen far 
larger than any that were produced experimentally before 
the war. Television is improved because, finally, it is coming 
of age. The war has done much to improve it. ‘In the near 
future; predicts Dr. Peter C. Goldmark of CBS, ‘we will have 
pictures that are made up of approximately 1,000 lines, in- 
stead of the prewar 525 lines.’”—November 1945 

Television still uses the 525-line standard. High-definition 
TV, slated for introduction at the end of the decade, promises 
pictures of approximately 1,000 lines. 


Mee 


[ 


Paved with Molasses 


“А SATISFACTORY pavement has been made with left- 
over molasses obtained from a sugar factory in Chino, 
California. The molasses is blended with sand to about the 
consistency of asphalt. The mixture is then laid out exactly 
like pavement. The composition dries quickly and becomes 
even harder with the sun’s heat.”—November 1895 
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LOOKING BAC Hh 


Solar House 


50 M IN THE coldest 
weather, artificial 
heat is needed only in the 
morning and evening in 
this solar house. Heat from 
the winter sun is drawn 
into the house by a large 
south window that consists 


E 

of double panes which 
enclose layers of dehydrat- 
ed air. During the summer, 
wide eaves cut off the rays 


of the high-riding sun." 


Space Workhorse 


EÀ "LOCKHEED Missile 
ШШ] and Space Co. is work- 
ing on an orbit-to-orbit shut- 
tle for the space age in the 
1980s. The spacecraft, also 
called the space tug, is in- 
tended to be used as a repair 
vehicle. It is slated for such 
missions as repairing orbiting 
satellites and rendezvousing 
with the proposed space 
shuttle in order to transfer 
its payloads to higher, hard- 
to-reach orbits and trajec- 
tories."—November 1970 
Due to insufficient gov- 
ernment funding, the space 


—November 1945 tug was never built. 


Stop, Look, and Listen 


"A BARRIER TO BLOCK vehicles from crossing the 

tracks of an oncoming train has been created by an 
inventor from Chicago. The device consists of two columns 
on either side of the road which support a flexible gate sus- 
pended by weights. The blockade "gives" to prevent the ap- 
proaching vehicle from being damaged. The gate, operated 
by motors, lowers as a train approaches." —November 1920 

The latest railroad crossing innovation is a laminated 

composite batter-board block that rises from the ground in 
20 seconds when activated by an approaching train. It is 
able to withstand the impact of a 40,000-pound vehicle. 


(SEN 0161-7370) а pbs mont by Tenes Mero Magazines. Inc. 2 Park Av. New York NY 10016. 
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IN FOUR YEARS, 


YOU WON'T RECOGNIZE YOURSELF. 


"opograph с survey: © 
' engineering assistant 


Mid c East; / Korea 
ee for vallege д ^ 


The right choices today 
can make a big difference 
tomorrow. This year, Brian 
Edwards and over 375,000 

' ambitious young men and 
women will find the opportuni- 
ties, training, experience and 
encouragement they need in 
the U.S. Armed Forces. 

In the next four years, 
Brian will become a surveyor, 
then an engineering assistant, 
while serving his country in 
the Middle East and Korea. 
And he'll receive more than 


$14,000 for college with the 
help of the Montgomery С.І. 
Bill. In some career fields, the 
educational benefits can add 
up to $30,000. 

What will you be doing? 

In over 200 job specialties, 
the military's proven program 
of hands-on experience and 
classroom education gives you 
State-of-the-art career Skills. It 
promotes leadership, confi- 
dence, and personal growth. 
It offers the educational and 
career opportunities you need 


to make the future you want. 

So take one last look in the 
mirror, for old time's sake. Then 
go and see your local recruiter, 
ог Call 1-800-893-LEAD for 
more information. 

Catch a glimpse of your- 
self four years from now. You'll 
like what you see. 


Make It Happen. 
US. Armen Forces 


ARMY Å T NAVY 7 ЖАН FORCE Xe 
MARINES Ж COAST GUARD 


SURGEON GENERAL'S WARNING: Smoking 
Causes Lung Cancer, Heart Disease, 
Emphysema, And May Complicate Pregnancy. 


„== 
= 


